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HNHD   Home noc tu rna l  haemod ia lys is  
 
HRQOL                   Hea l th - re la ted  qua l i t y  o f  l i f e  
 
IEF    I l lness  e f fec ts  quest ionna i re  
 
IHD    In te rm i t ten t  haemod ia lys is  
 
ISRNM In te rna t iona l  Soc ie t y  o f  Rena l  Nu t r i t ion  and  
Metabo l i sm  
 
KDIGO          K idney  D isease :  Improv ing  g loba l  ou tcomes  
 
KDOQI                    K idney  d isease  ou tcomes  qua l i t y  in i t ia t i ve  
 
KDQOL-SF T M             K idney  d isease  qua l i t y  o f  l i f e  sho r t  f o rm   
 
Km    K i lomet res  
 
K t /V     C learance  x t ime  /  Vo lume  
 
L     L i t re  
 
m    Met re    
 
MBD    M ine ra l  bone  d isorde r  
 
MCS                     Menta l  componen t  summary  /  Menta l  
compos i te  sco re  
 
mg                          M i l l i g ram 
 




Abbrevia t ion           Term  
 
m in     M inu te  
 
mL                          M i l l i l i t res  
 
mmHg   M i l l imet re  o f  mercu ry  
 
mmol    M i l l imo les  
 
MOS    Med ica l  ou tcomes s tudy  
 
MRC    Med ica l  Resea rch  Counc i l  
 
N     Number  
 
NECOSAD Nethe r lands  Coopera t i ve  S tudy on  the  
Adequacy  o f  D ia l ys i s   
 
Ng     Nanogram 
 
NHI     Na t iona l  Hea l th  Insurance  
 
NHP    No t t ingham Hea l th  Pro f i le  
 
NKF    Na t iona l  K idney Foundat ion  
 
NRC                        Na t iona l  Rena l  Ca re  
 
PCS                        Phys ica l  componen t  summary  /  Phys ica l     
 compos i te  sco re  
 
PD                          Pe r i tonea l  d ia lys i s  
 
PESKD   P re -end  s tage  k idney  d isease  
 
PEW     P ro te in -energy  wast ing  
 
PF    Phys ica l  f unc t ion ing   
 
Pg    P icogram 
 
PLC    Qua l i t y  o f  l i f e  p ro f i le  f o r  ch ron ic  d isease  
 
PMP                        Pe r  m i l l ion  popu la t ion  
 
PTH    Pa ra thyro id  ho rmone  
 




Abbrevia t ion           Term  
 
QALI     Qua l i t y  o f  Amer ican  l i f e  
 
QALY   Qua l i t y -ad jus ted  l i f e -year  
 
QL I     Qua l i t y  o f  l i f e  index  
 
RE    Ro le -emot iona l  
 
RP  Ro le -phys ica l   
 
RRT                        Rena l  rep lacement  the rap y  
 
SARS                      Sou th  A f r ican  Rena l  Soc ie t y  
 
SADTR                    S ta t i s t ics  o f  the  South  A f r ican  D ia lys i s  and   
                              T ransp lan t  Reg is t ry   
 
SDHD   Sho r t  da i l y  haemo d ia lys i s  
 
SF    Soc ia l  f unc t ion ing  
 
SF-12    Sho r t -Fo rm Hea l th  Su rvey  –  12  i tem 
 
SF-36                       Sho r t -Fo rm Hea l th  Su rvey  –  36  i tem   
 
S IP     S ickness  impact  p ro f i le  
 
SSA                        Sub -Saharan  A f r i ca  
 
TSAT   T rans fe r r in  sa tu ra t ion  
 
UK    Un i ted  K ingdom  
 
US    Un i ted  S ta tes  
 
USA    Un i ted  S ta tes  o f  Amer ica   
 
USD    Un i ted  S ta tes  do l la r  
 
USRDS                    Un i ted  S ta tes  Rena l  Da ta  Sys tem  
 
VT     V i ta l i t y  
 
W HO                       W or ld  Hea l th  Organ iza t ion  
 
W HOQOL-BREF  W or ld  Hea l th  Organ iza t ion  Qua l i t y  o f  L i f e -     











Burden o f  k idney disease  
 
The bu rden  o f  k idney  d isease  in  the  qua l i t y  o f  l i f e  survey  is  re la ted  
to  the  t ime assoc ia ted  w i th  d ia l ys i s ,  i t s  i nvas iveness  and  bu rden  on  
the  fami l y  (Maza i rac  e t  a l . ,  2012 ) .  
 
Chronic  k idney d isease  
 
Chron ic  k idney  d isease  (CKD) i s  de f ined  as  k idney  damage  o r  
dec reased k idney  func t ion  w i th  a  g lomeru la r  f i l t ra t ion  ra te  
<60mL/m in /1 .73m 2  f o r  th ree  mon ths  o r  more ,  i r respect i ve  o f  cause  
(Levey  e t  a l . ,  2005 ) .  
  
“K idney damage can  be  asce r ta ined  by the  p resence  o f  a lbuminu r ia ,  
de f ined  as  a lbumin - to -c rea t in ine  ra t io  >  30mg/g in  two  o f  th ree  spo t  
u r ine  spec imens”  (Levey et  a l . ,  2005 ) .  
 
Dia l ys is  
 
D ia l ys i s  re fe rs  to  the  d i f f us ion  o f  so lu tes  ac ross  a  sem i -permeab le  
membrane down  a  concent ra t ion  grad ien t .   
 
D ia l ys i s  removes n i t rogenous (and  o ther )  waste  p roducts  and  
cor rec ts  the  e lec t ro l y te ,  wa te r  and  ac id  –  base  abno rma l i t ies  
assoc ia ted  w i th  k idney  fa i lu re  (Levy  e t  a l . ,  2004 ) .  
 
I t  inc ludes  pe r i tonea l  d ia l ys i s  (PD) ,  h aemod ia lys is  (HD)  and  o ther  
f o rms o f  d ia l ys is  the rapy  (Daug i rdas  e t  a l . ,  2001) .  
 
D ia l ys is  outcomes and prac t ice  pa t terns  s tudy  
 
“The  d ia l ys i s  ou tcomes and  p rac t ice  pa t te rns  s tudy  (DOPPS)  i s  an  
in te rna t iona l  p rospect i ve  coho r t  s tudy  o f  a  randomly se lec ted  g roup  
o f  more  than  17  000  HD pa t ien ts  f rom the  Un i ted  S ta tes ,  f i ve  
Eu ropean count r ies  and  Japan”  (K immel  e t  a l . ,  2008) .  
 
E f fec t  o f  k idney d isease  
 
The  e f fec t  o f  k idney  d isease  in  the  qua l i t y  o f  l i f e  survey  i s  re la ted  
to  the  f lu id  and  d ie ta ry  comp l iance ,  the  ab i l i t y  to  t rave l  and  
dependence  o f  doc to rs  (Maza i rac  e t  a l . ,  2012 ) .  
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xviii 
 
End s tage  k idne y disease  
 
End  s tage  k idney  d isease  (ESKD)  is  loss  o f  k idney  func t ion  
requ i r i ng t rea tment  w i th  any  fo rm o f  rena l  rep lacement  the rapy ,  
wh ich  inc ludes  d ia l ys is  o r  t ransp lan ta t ion  (Levy  et  a l . ,  2004) .  
 
Heal th- re la ted qual i ty o f  l i fe  
 
“The  concept  o f  hea l th - re la ted  qua l i t y  o f  l i f e  (HRQOL)  per ta ins  to  
hea l th  demands  tha t  a re  c lose ly  re la ted  to  hea l th  o r  d i sease .  These  
s ta t is t i cs  a re  based on  the  W or ld  Hea l th  Organ iza t ion  (W HO) 
de f in i t ion  o f  qua l i t y  o f  l i f e  ( QOL)  as  a  comp le te  s ta tus  o f  phys ica l ,  
menta l  and  soc ia l  we l l -be ing  no t  mere ly  absence  o f  d isease  in  
i n f i rm i t y ”  (Un ruh ,  2006 ) .   
 
Haemodia lys is  
 
Th is  p rocedu re  makes use  o f  a  h aemod ia lys is  mach ine ,  wh ich  
pumps you r  b lood  th rough a  d ia lys e r ,  wh ich ,  v ia  osmos is  and  
d i f f us ion  ac ross  the  d ia l ys e r ,  enab les  the  remova l  o f  waste  
p roducts  and  f lu id  f rom the  body.   
 
Per i tonea l  d ia lys is  
 
“Pe r i tonea l  d ia l ys i s  invo lves  the  t ranspo r t  o f  so lu tes  and  water  
across  the  pe r i tonea l  mem brane tha t  separa tes  two  f lu id  con ta in ing 
compar tments .  These  two compar tments  a re  (a )  the  b lood  in  the  
pe r i tonea l  cap i l l a r ies ,  and  (b )  the  d ia l ys is  so lu t ion  in  the  pe r i tonea l  
cav i t y .  Du r ing the  per i t onea l  d ia l ys is  dwe l l ,  th ree  p rocesses  occur  
s imu l taneous ly :  d i f f us ion ,  u l t ra f i l t ra t i on  and  abso rp t ion ”  (Daug i rdas  
e t  a l . ,  2007 ) .  
Renal  rep lacement  therapy   
 
The te rm rena l  rep lacement  t he rapy  (RRT)  re fe rs  to  t ransp lan ta t ion  
o r  d ia l ys i s ,  wh ich  inc ludes  bo th  pe r i tonea l  d ia l ys i s  and  
hemod ia lys is  used  in  the  t rea tment  o f  end  s tage  k idney  d isease  
(Daug i rdas  e t  a l . ,  2007 ) .   
 
Symptom/problem l is t  
 
The  symptom/prob lem l i s t  in  the  qua l i t y  o f  l i f e  su rvey  is  re la ted  to  
the  p resence  o f  symptoms such  as  musc le  c ramps ,  p ru r i tus ,  









Transplanta t ion  
 
P re -empt i ve  t ransp lan ta t ion  occu rs  when an  ind iv idua l  rece ives  a  
dona ted  k idney  p r io r  to  the  commencement  o f  d ia l ys i s .  
 
L i v ing  dono r  t ransp lan ta t ion  occurs  when an  ind iv idua l  rece ives  a  
k idney f rom a  compa t ib le  l i v ing dono r  and  in  t he  case  o f  a  cadave r ,  
the  pa t ien t  rece ives  a  k idney f rom an  ind iv idua l  who i s  dec la red  


















































Qual i ty o f  l i fe  o f  chron ic  d ia lys is  pa t ients   
 
C.L .  C la rk 1 , 3 ,  I . J .  Ka tz  1 , 2 ,  W .M.J .  van  den  Heeve r  3  
 
Na t iona l  Rena l  Ca re  and 1  Depa r tmen t  o f  Rena l  Med ic ine ,  S t .  
George  Hosp i ta l ,  Sydney,  Aus t ra l i a 2  and  Cent ra l  Un ive rs i t y  o f  
Techno logy ,  B loemfon te in 3    
 
Objec t ives:  Su rv iva l  w i th  end  s tage  k idney  d isease  (ESKD) is  made 
poss ib le  by  d ia lys i s  bu t  i s  in  tu rn  assoc ia ted  w i th  increased 
morb id i t y ,  mor ta l i t y ,  and  dec reased qua l i t y  o f  l i f e  (QOL) .  Qua l i t y  o f  
l i f e  i s  a  f requent l y  ove r looked ,  ye t  a  c r i t i ca l  cons ide ra t ion  in  
eva lua t ing  the  ove ra l l  med ic a l  ca re  o f  ESKD pa t ien ts .  Th is  s tudy  
a imed to  eva lua te  the  QOL o f  ch ron ic  h aemod ia lys i s  (HD)  and  
pe r i tonea l  d ia l ys is  (PD)  pa t ien ts  in  mu l t ip le  d ia l ys i s  un i t s  in  South  
A f r i ca .   
Methods:  A compara t i ve  descr ip t ive  s tudy  ca r r ied  ou t  on  100  
haemod ia lys is  (HD)  ( n=100 )  and  100  pe r i tonea l  d ia l ys i s  pa t ien ts  
(PD)  (n=100 )  pa t ien ts ,  eva lua t ing  fac to rs  such  as  demograph ics ,  
du ra t ion  on  d ia l ys i s ,  med ic a l  h is to ry ,  c l in ica l  ind ica to rs  and  the  
pa t ien t ’ s  unde rs tand ing  the reo f ,  was  pe r fo rmed .  Qua l i t y  o f  l i f e  was 
measured  us in g the  med ica l  ou tcomes s tudy  36  (SF -36) .  These  
fac to rs ,  c l in ica l  scores  and  QOL measu res  were  compared  amongst  
HD and PD pa t ien t s  and  the rea f te r  co r re la ted  to  neph ro logy 
p ro fess iona ls ’  pe rspec t i ve  on  QOL .   
Resul ts :  A  to ta l  o f  200  (n=200 )  pa t ien ts  f rom 11  d ia l ys i s  un i ts  we re  
eva lua ted .  Mean  age  fo r  the  HD group  was  49±15 yea rs  compared  
to  53±14  yea rs  fo r  the  PD group  (p=0 .043) .  The  HD pa t ien t  g roup  
had  an  improved phys ica l  compos i te  (PCS)  sco re  ad jus ted  fo r  age ,  
u rea ,  c rea t in ine  and  a lbumin  (p< 0 .001 ) .  The  menta l  compos i te  
sco re  (MCS) was improved in  the  PD group  a l though no t  s ign i f i can t  
(p>0 .05 ) .  A  pos i t i ve  co r re la t ion  was found ,  as  PD pa t ien ts  had  an  
improved  symptom con t ro l  sco re ,  ad jus ted  fo r  age  (p=0 .04 ) ,  an  
improved e f fec t  o f  k idney  d isease  sco re  ad jus ted  fo r  a lbum in  
(p=0 .000) ,  and  an  improved bu rden  QOL sco re  ad jus ted  fo r  u rea ,  
c rea t in ine  and  a lbum in  (p=0 .019 ) .  Age  was  shown  to  be  assoc ia ted  
to  the  phys ica l  f unc t ion ing  (p=0 .01 )  and  PCS (p=0.04 0) ,  and  
d iabe tes  to  the  emot iona l  ro le  (p=0 .04) ,  in  QOL.  An  inc rease  in  the  
yea rs  on  d ia l ys is  showed a  reduced emot iona l  we l l -be ing (p=0 .028)  
and  be ing on  the  t ransp lan t  l i s t  an  improved MCS (p=0.003 ) .  
Pa r t i c ipa t ion  in  a  p re -end  s tage  k idney  d isease  (PESKD) 
managemen t  p rogramme showed improvement  in  the  gene ra l  hea l th  




d isease  (p=0 .02 ) .  Assess ing  pa t ien t s ’  knowledge  on  ESKD revea led  
the  re la t ionsh ip  o f  the  PCS to  the  unde rs tand ing o f  manag ing the  
compl ica t ions  assoc ia ted  w i th  CKD (p=0.01)  and  access  
managemen t  (p=0 .01) .  The  unde rs tand ing  o f  d ie t  was  found  to  be  
s ign i f i can t  to  the  burden  o f  CKD (p=0.01)  and  the  compl ica t ions  
assoc ia ted  w i th  CKD was found to  be  fu r the r  s ign i f i can t  to  the  e f fec t  
and  symptom QOL (p=0.0 1 ) .  Nephro logy  p ro fess iona ls  ra ted  the  
d i f f i cu l t y  o f  l i v ing  w i th  k idney  d isease  a  7 .49  ou t  o f  10  sco re  and  
71% fe l t  QOL i s  taken  in to  cons ide ra t ion  w i th  manag ing ESKD 
pa t ien ts .  
Conclus ion:  The  s tudy  demons t ra ted  d i f f e rences in  the  ad jus ted  
QOL scores  amongst  HD and PD d ia l ys i s  pa t ien ts  in  the  d ia l ys is  
un i t s  s tud ied .  The  impor tance  o f  PESKD was emphas ized  in  re la t ion  
to  improved QOL.  Qua l i t y  o f  l i f e  is  a  va l i d  marke r  and  impor tan t  f o r  
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1 .1  Genera l  background and problem s ta tement  
 
Chron ic  k idney d isease  (CKD) i s  no t  on ly  a  wo r ldwide  pub l ic  hea l th  
p rob lem,  bu t  a lso  a  g loba l  soc ioeconomic  concern  w i th  adve rse  
ou tcomes inc lud ing  k idney  fa i lu re ,  ca rd iovascu la r  d i sease  and  
p rematu re  dea th  (Na icke r ,  2010 ) .  In  A f r ica ,  ch ron ic  d isease  is  
reach ing ep idem ic  p ropo r t ions  w i th  t rea tment  f o r  a l l  beyond the  
reach  fo r  many Af r i can  coun t r ies ,  l eav ing  many ind iv idua ls  who 
need  rena l  rep lacement  the ra py  (RRT)  w i thou t  i t  (Na icke r ,  2010 ) .  
 
The  rap id l y  increas ing  p reva lence  o f  ch ron ic  d iseases,  in  
con junc t ion  w i th  an  age ing popu la t ion ,  has  become one o f  the  
impor tan t  hea l thca re - re la ted  concerns  in  indus t r ia l i sed  count r ies .  
End  s tage  k idney  d isease  (ESKD) i s  a  parad igm chron ic  med ica l  
cond i t ion  fo r  seve ra l  reasons.  I t s  p reva lence  has  been increas ing 
s tead i l y  and  i t  i s  p red ic ted  tha t  i t  wi l l  con t inue  to  inc rease  over  the  
nex t  decade  (Mucs i  e t  a l . ,  2008 ) .  A longs ide  the  improvement  o f  
therapy and  the  improvemen t  in  d ia l ys is  su rv i va l ,  t he  known 
p reva lence  o f  ESKD con t inues  to  increase  in  most  coun t r ies .  I t  i s  
h ighe r  than  2000 pe r  m i l l ion  popu la t ion  (PMP) in  Japan,  
app rox ima te ly  1500  PMP in  the  Un i ted  S ta tes ,  and  in  deve lop ing 
count r ies  the  f i gu re  va r ies  f rom less  than  100  PMP in  Sub -Saharan  
A f r i ca  to  600  PMP in  Saud i  A rab ia ,  desp i te  s im i la r  ra tes  o f  
i nc idence  in  these  coun t r ies  and  reg ions  (Ba rsoum,  2006 ;  Isek i ,  
2010 ) .   
 
Economic  and  manpower  fac to rs  d ic ta te  a  conse rva t ive  app roach  to  
therapy in  most  ins tances  in  Sub -Saharan  A f r i ca .  The  ma jo r i t y  o f  
those  wi th  ESKD pe r ish  because  o f  the  lack  o f  f unds  as  ve ry few 
can  a f fo rd  regu la r  ma in tenance  d ia l ys i s .  L im i ta t ions  to  d ia l ys is  
i nc lude  the  pauc i t y  o f  d ia l ys is  un i ts ,  res t r ic t ion  o f  those  un i ts  to  
u rban  a reas ,  and  the  absence  o f  su f f i c ien t  gove rnmen t  f und ing o r  
subs idy  and  hea l th  insu rance  to  cove r  the  re la t i ve ly  h igh  cos ts  o f  
d ia l ys i s  (Bamgboye ,  2003 ) .  Hosp i ta ls  a re  g ross ly  inadequate  to  
take  ca re  o f  the  vas t  popu la t ions  who  requ i re  ca re  (Jha  and  Chugh ,  
2003 ) .  
 
Ch ron ic  k idney  d isease  has  fu r the r  shown  to  a f fec t  eve ry  aspect  o f  
a  pe rson ’s  l i f e  -  the i r  phys ica l ,  menta l  and  soc ia l  hea l th .  I t  has  been 
documented  tha t  the  hea l th - re la ted  qua l i t y  o f  l i fe  (HRQOL)  in  
d ia l ys i s  pa t ien ts  is  s ign i f i can t l y  impa i red  compared  to  the  gene ra l  
popu la t ion  (Mo ls ted  e t  a l . ,  2007) .  Chron ic  k idney d isease  is  





prob lem and a  sou rce  o f  d isab i l i t y  (San tos  e t  a l . ,  2009 ;  Ju l ian -
Mauro  e t  a l . ,  2012 ) .   
 
I t  has  been c lea r ly  shown tha t  qua l i t y  o f  l i f e  (QOL)  decreases wi th  
the  p rogress ion  o f  CKD s tages and /o r  the  p resence  o f  anaemia ,  
ma lnu t r i t ion ,  o r  a  h i s to ry  o f  ca rd iov ascu la r  d isease  (Ta j ima  e t  a l . ,  
2010 ) .  Fur the r  repo r t s  have  shown a  dec l ine  ove r  t ime in  QOL in  
pe r i tonea l  d ia l ys is  (PD)  pa t ien ts .  As  t ime passes  pa t ien ts  a re  more  
bu rdened by  the i r  k idney  d isease ,  f ee l ing  more  f rus t ra ted  by  the  
t ime  spen t  dea l ing  w i th  the i r  d isease  and  the  way i t  i n te r fe res  w i th  
the i r  l i ves .  Pa t ien t  sa t i s fac t ion  has  shown  to  dec l ine  over  t ime  
(Bakewe l l  e t  a l . ,  2002 ) .  
 
Rena l  rep lacement  the rap ies  a re  m i rac les  o f  med ica l  techno logy  
and  the  ab i l i t y  o f  these  techno log ies  to  sus ta in  l i ves  is  o f  
unquest ioned  s ign i f i cance .  Howeve r ,  med ica l  e f fec t i veness  is  
i nc reas ing ly  v iewed f rom mu l t ip le  pe rspec t i ves  tha t  inc lude  more  
than  su rv i va l  ra tes  and  c l in i ca l  ou tcome.  Pa t ien ts ’  f unc t iona l  s ta tus ,  
we l l -be ing and  sa t is fac t ion ,  a long  wi th  t rea tment  cos ts ,  a lso  
de te rm ine  the  e f fec t i veness  o f  ca re  (T rbo jev ic  e t  a l . ,  1998) .  
Togethe r  w i th  ob jec t i ve  hea l th  measures ,  sub jec t i ve  ra ted  HRQOL 
i s  impor tan t  in  the  t rea tment  eva lua t ion  o f  pa t ien ts  w i th  chron ic  
d isease  (Bo in i  e t  a l . ,  2011 ) .  
 
Acco rd ing  to  the  W or ld  Hea l th  Organ iza t ion  (W HO,  2009 ) ,  hea l th  i s  
de f ined  as  a  “s ta te  o f  comple te  phys ica l ,  psychosoc ia l  and  soc ia l  
we l l -be ing and  no t  mere ly  the  absence  o f  d i sease  o r  i n f i rm i t y ” .  The  
W HO (2009)  fu r the r  de f ines  qua l i t y  o f  l i f e  (QOL)  as  “an  ind iv idua l ’s  
pe rcep t ion  o f  the i r  pos i t ion  in  l i f e  in  the  co n tex t  o f  the  cu l tu re  and  
va lue  sys tems in  wh ich  they  l i ve  and  in  re la t ion  to  the i r  goa ls ,  
expec ta t ions ,  s tanda rds ,  and  conce rns”  (F inke ls te in  e t  a l . ,  2009) .  
Hea l th - re la ted  qua l i t y  o f  l i f e  (HRQOL)  is  f u r ther  de f ined  by 
F inke ls te in  et  a l .  (2009 )  as  the  ex ten t  to  wh ich  one ’s  usua l  o r  
expec ted  phys ica l ,  soc ia l ,  o r  emot iona l  we l l -be ing  (qua l i t y  o f  l i f e )  
i s  a f fec ted  by  a  med ica l  cond i t ion  and /o r  i t s  t rea tment .  
 
Qua l i t y  o f  l i f e  must  evo lve  f rom a  mu l t id imens iona l  f ramework  wh ich  
inc ludes  phys io log ica l ,  psycho log ica l  and  soc ia l  we l l -be ing as  we l l  
as  sa t is fac t ion  as  a  cen t ra l ,  co re  concept  (Mapes  e t  a l . ,  2003 ) .   
 
1.2  Purpose of  the  s tudy 
 
End s tage  k idney d isease  p laces  an  una f fo rdab le  f inanc ia l  bu rden  
on  poor  coun t r ies  and  RRT has  a  negat i ve  soc io -psycho log ica l  
e f fec t  on  commun i t ies .  In  most  deve lop ing count r ies ,  the  t yp ica l  
pa t ien t  unde rgo ing  regu la r  d ia l ys i s  is  on ly  pa r t ia l l y  rehab i l i ta ted  
(Ba rsoum,  2006 ) .  Pa t ien ts  face  many phys ica l  and  emot iona l  
cha l lenges  as  a  resu l t  o f  the i r  d iagnos is  and  t rea tment - re la ted  s ide  




The  common  goa ls  have  become to  inc rease  the  qua l i t y  and  yea rs  
o f  hea l th  and  to  e l im ina te  the  hea l th  d i spa r i t ies  w i th  the  ev idence  
o f  HRQOL dec l in ing ove r  t ime and  an  increase  in  morb id i t y  and  
mor ta l i t y .  Unde rs tand ing  the  de te r io ra t ion  o f  HRQOL in  inc reas ing 
l i f e  expectancy  i s  c ruc ia l  g i ven  the  age ing  in  the  popu la t ion  and  the  
bu rden  and  comp lex i t y  o f  the  d isease  (Lubetk in  and  J ia ,  2009 ) .    
 
Su rv i va l  i s  no t  a l l  tha t  mat te rs ,  bu t  ra the r  comprehens ive  
rehab i l i ta t ion .  Th is  is  espec ia l l y  impor tan t  in  deve lop ing  count r ies  
whe re  the  onse t  o f  ESKD may be  ea r l ie r  and  when  peop le  a re  
younge r .  Th is  is  o f  g rea t  conce rn  fo r  t he  fu tu re  inc idence  o f  ESKD 
in  the  deve lop ing wor ld ,  whe re  i t  i s  es t imated  tha t  by  2030  more  
than  70% o f  ESKD wi l l  be  res iden ts  o f  deve lop ing  coun t r ies  whose  
co l lec t i ve  economies  w i l l  account  f o r  less  than  15% o f  the  to ta l  
wo r ld  economy (Ba rsoum,  2006 ) .  
 
The re fo re ,  i t  i s  c r i t i ca l  th a t  i f  a  sca rce  l i f esav ing  t rea tment  such  as  
d ia l ys i s  is  be ing o f fe red  tha t  i t  i s  o f fe red  to  fu l l y  rehab i l i ta te  a  
pe rson  and  no t  par t ia l l y  rehab i l i ta te  h im  o r  her .  The  rou t ine  use  o f  
HRQOL assessment  in  the  ca re  o f  pa t ien ts  w i th  CKD rep resen ts  an  
impor tan t  oppor tun i t y  f o r  hea l thca re  p rov ide rs .  Pa t ien ts ’  l i ves  cou ld  
be  favou rab ly  in f luenced th rough the  recogn i t ion  o f  symptoms and  
psycho log ica l  i l lness  and  impa i rmen ts  o f  phys ica l  f unc t ion ing.  
Measur ing  and  manag ing  the  aspec ts  o f  QOL wi l l  lead  to  a  more  
pa t ien t -cen t red  ca re  app roach  and  improve  the  hea l th  and  we l l -
be ing among pa t ien ts  w i th  CKD  (Unruh ,  2006 ) .  
 
A l though numerous resea rch  pape rs  have  repo r ted  d im in ished  QOL 
sco res  fo r  ESKD pa t ien ts  (Dogan  e t  a l . ,  2005 ;  Lausev ic  e t  a l . ,  2007 ;  
Saban  e t  a l . ,  2008 ;  F inke ls te in  e t  a l . ,  2009 ) ,  th is  s tudy  a ims to  
repo r t  QOL o f  ESKD pa t ien ts  in  a  deve lop ing count ry  -  a  deve lop ing  
count ry  in  wh ich  some d ia l ys i s  i s  o f fe red  to  those  who can  a f fo rd  i t  
and  to  a  few se lec ted  pa t ien ts  in  the  pub l i c  hea l th  sec to r .   
 
The  s tudy fu r the r  a ims to  v iew the  re la t ionsh ip  o f  the  t rea tmen t  
moda l i t y  to  the  HRQOL va r iab les  w i th in  a  con tex tua l  f ramework  o f  
a  deve lop ing  count ry  tha t  ra t ions  d ia l ys i s  and  where  many t imes  
pa t ien ts  a re  no t  g i ven  the  cho ice  o f  t rea tment  bu t  ra the r  a re  
dependent  on  the  ava i lab i l i t y  o f  resou rces  and  the  max imum 
capac i t y  o f fe r ings  o f  un i ts  (Moosa  and  K idd ,  2006 ;  Na icke r ,  2010 ) .  
W i th  the  env isaged Nat iona l  Hea l th  Insu rance  (NHI )  in  South  A f r i ca  
a im ing  to  p rov ide  qua l i t y  ca re  (Gove rnment  Gaze t te ,  2011 ) ,  
measur ing  and  manag ing  HRQOL wi l l  become p ivo t a l  in  ach iev ing 
th i s  goa l .   
 
1.3  Aim of  the  s tudy  
 
The  a im o f  the  s tudy  was to  eva lua te  the  qua l i t y  o f  l i f e  o f  ch ron ic  




1.4  Objec t ives  o f  the  s tudy  
 
The ob jec t i ves  o f  the  s tudy  were :  
 
  To  de te rm ine  the  re la t ionsh ip  o f  soc io -demograph ic  and  soc io -
economic  cha rac te r is t i cs ,  b iochem ica l  marke rs ,  a  c l in i ca l  
ana lys is  and  qua l i t y  o f  l i f e  in  bo th  haemod ia lys is  and  pe r i tonea l  
d ia l ys i s  pa t ien ts .  
 
  To  iden t i f y  mod i f iab le  fac to rs  assoc ia ted  w i th  HRQOL amongst  
d ia l ys i s  pa t ien ts .   
 
  To  demonst ra te  the  impac t  p re -end  s tage  k idney  d isease  
managemen t  (PESKD) has  on  qua l i t y  o f  l i f e  once  d ia l ys i s  has  
commenced .  
 
  To  inves t iga te  the  impact  o f  pa t ien t  educa t ion  on  qua l i t y  o f  l i f e .  
 
  To  de te rmine  the  pa t ien t ’ s  cho ice  o f  d ia l ys i s  and  the  re la t ion  to  
hea l th - re la ted  qua l i t y  o f  l i f e .  
 
  To  assess  the  perspect i ve  o f  nephro logy  p ro fess iona ls  aga ins t  









                                                                   
   Page  
 
2.1  Chronic  k idney d isease as  a  g lobal  socioeconomic   
concern           8  
 
2 .2  Achieving  the  bes t  va lue  for  renal  replacement   
therapy          11  
 
2 .3  Heal thcare  in  South Af r ica       12  
 
2 .4  Pre -end s tage  k idney d isease management    15  
 
2 .5  Chronic  k idney d isease        18  
 
2 .6  C l in ica l  management  o f  advanced chronic  k idney  
d isease           21  
 
 2 .6 .1  M ine ra l  and  bone d iso rder       21  
 2 .6 .2  Anaemia  management       22  
 2 .6 .3  Nut r i t ion  in  ch ron ic  k idney  d isease     23  
 2 .6 .4  B lood  p ressu re  in  ch ron ic  k idney  d isease    25  
 2 .6 .5  Psychosoc ia l  f ac to rs  assoc ia ted  w i th  ch ron ic   
   k idney d isease         25  
 
2.7  Renal  rep lacement  therapy       28  
 
2 .8  Transplanta t ion         31  
 
2 .9  Non-d ia lys is  pathw ay       32  
 
2 .10  F inanc ia l  burden o f  chron ic  k idney d isease  
management          32  
 
2 .11  Heal th - re la ted  qual i ty o f  l i fe       34  
 
2 .11 .1  Measu r ing qua l i t y  o f  l i f e       35  
 
  2 .11 .1 .1  App roaches to  measu r ing qua l i t y  o f  l i f e  36  
  
2 .11 .2   Ins t rumen ts  measur ing  qua l i t y  o f  l i f e    36  
 
 2 .11 .2 .1  Gener ic  ins t ruments      36  









2.12  Dia lys is  and qual i ty o f  l i fe       42  
 
2 .13  Transplantat ion  and qua l i ty o f  l i fe      45  
 
2 .14  Socio -demographic  charac ter is t ics  in  re la t ion  to   
qua l i ty  o f  l i fe          45  
 
2 .15  Cl in ica l  mani fes ta t ions  o f  chronic  k idney d isease in   
re la t ion  to  qua l i ty o f  l i fe        47  
 
2 .16  Co-morbidi t ies  and hea l th -re la ted  qual i ty o f  l i fe   50  
 










2 .1  Chronic  k idney disease as  a  g loba l  soc ioeconomic  
concern  
 
The  ep idemics  o f  ca rd iovascu la r  (C V)  d i sease ,  obes i t y ,  d iabe tes ,  
Human Immunodef i c iency  V i rus  (HIV ) ,  and  cance r  have  a l l  rece ived  
eno rmous amounts  o f  a t ten t ion  and  awareness  f rom the  pub l i c ,  
med ia  and  po l icy makers .  By con t ras t  ch ron ic  k idney d isease  (CKD)  
has  la rge ly  rema ined  a  ‘ s i len t  ep idem ic ’  and  has  o f ten  been  re fe r red  
to  as  the  ‘ f o rgo t ten  d isease ’  (S tenv inke l ,  2010 ;  Ka tz  e t  a l . ,  2011 ;  
Pozo  e t  a l . ,  2012 ) .   
 
In  many count r ies ,  CKD has reached  ep idemic  p ropo r t ions  w i th  10  
to  13% o f  t he  popu la t ion  in  Ta iwan,  I ran ,  Japan,  Ch ina ,  Canada,  
Ind ia  and  the  Un i ted  S ta tes  o f  Amer ica  (USA)  showing s igns  o f  CKD 
as  de f ined  as  a lbum inu r ia  and /o r  decreased g lomeru la r  f i l t ra t i on  
ra te  (GFR)  (S tenvinke l ,  2010 ) .   
 
Fa i lu re  to  manage the  h igh  p reva lence  o f  r i sk  fac to rs  assoc ia ted  
w i th  CKD such  as  d iabe tes ,  hyper tens ion  and  obes i ty  has  resu l ted  
in  a  wor ldwide  growth  ra te  o f  8% in  end  s tage  k idney  d isease  
(ESKD).  Th is  has  t rans la ted  in to  1 .4  m i l l ion  peop le  rece iv ing rena l  
rep lacement  therapy  (RRT)  (W hi te  e t  a l . ,  2008 ;  A lashek  e t  a l . ,  
2012 ) .  The  inc rease  in  the  number  o f  ESKD pa t ien ts  requ i r i ng RRT 
p laces  an  immense f i nanc ia l  burden  on  count r ies  as  a  resu l t  o f  the  
h igh  cos ts  assoc ia ted  w i th  th i s  l i f e  sav ing t rea tmen t  (Ba rsoum,  
2006 ) .  
 
W or ldwide  there  is  an  increase  in  the  length  o f  t ime  a  p a t ien t  w i l l  
spend on  d ia l ys i s .  The  morb id i t y  and  mor ta l i t y  o f  CKD has improved 
in  recen t  yea rs  as  a  resu l t  o f  a  g rea te r  unders tand ing o f  i t s  
pa thophys io logy and  an  ev idence -based app roach  to  management  
(Sa fa r ine jad ,  2009 ;  Ng and  Anpa lahan ,  2011 ) .  Howeve r  the  
s i tua t ion  i s  aggrava ted  by  the  shor tage  o f  o rgan  dono rs  and  i t s  
impac t  on  t ransp lan ta t ion .  I t  has  become ve ry  impor tan t  i n  th is  
se t t ing to  unde rs tand  and  mon i to r  the  p rogress ion  o f  qua l i t y  o f  l i f e  
(QOL)  ove r  t ime  (San tos  e t  a l . ,  2009 ) .   
 
Th is  i ssue  is  par t i cu la r l y  impor tan t  in  a  deve lop ing  count ry  where  
spend ing l im i ted  hea l th  resou rces  on  expens ive  therap ies  l i ke  
d ia l ys i s  is  a  ma jo r  issue  (Santos  e t  a l . ,  2009 ) .  In  deve lop ing 
count r ies  i t  i s  pa r t i cu la r l y  impor tan t  to  ge t  the  bes t  va lue  fo r  money 






Pro tagon is t s  o f  neph ro logy  in  deve lop ing  coun t r ies  face  cha l lenges 
comple te l y  d i f f e ren t  f rom those  o f  the i r  pee rs  p rac t ic ing in  the  
deve loped wor ld .  The  cons t ra in ts  on  cap i ta l  and  human resou rces  
combined  wi th  a  rap id l y  esca la t ing CKD bu rden  p laces  immense 
p ressu re  on  c l in ic ians  in  deve lop ing count r ies ,  as  desc r ibed  by  
Moosa and  K idd  (2006 ) .  
 
In  many deve loped count r ies  d ia l ys i s  is  ava i lab le  to  a l l  in  need o f  
the  p rocedu re  (W h i te  e t  a l . ,  2008 ;  S tenv inke l ,  2010 ) .  App rox ima te ly  
80% o f  the  wor ld ’ s  RRT pa t ien ts  l i ve  in  Europe ,  Japan o r  No r th  
Amer ica  (W hi te  e t  a l . ,  2008 ) .  In  t he  USA d ia l ys is  is  f ede ra l l y  f unded 
and  o f fe rs  access  to  d ia l ys is  rega rd l ess  o f  the  pa t ien t ’ s  ab i l i t y  to  
pay .  Th is  a l lev ia tes  the  f inanc ia l  bu rden  o f  the  pa t ien t ,  ye t  the  cos t  
i s  a  bu rden  fo r  the  fede ra l  governmen t ,  accoun t ing for  27 .6% o f  the  
to ta l  cos t  (S tenv inke l ,  2010 ) .  
 
The  access  to  RRT in  poo re r  deve lop ing count r ies  i s  mos t l y  
dependent  on  the  hea l th ca re  expend i tu re  and  economic  s t rength  o f  
the  coun t ry  (Ba rsoum,  2006 ) .  Surv i va l  i s  dependen t  on  access  
be ing  made  ava i lab le  by  the  count r ies  hea l th  se rv i ce ,  as  ind iv idua ls  
a re  mos t l y  unab le  to  a f fo rd  i t  and  do  no t  have  med ica l  insu rance  to  
suppo r t  RRT.  In  Ind ia ,  on ly  10% o f  pa t ien ts  requ i r ing  d ia l ys is  
rece ive  i t .  Up  to  70% o f  those  pa t ien ts  commenc ing  d ia l ys i s  d ie  o r  
s top  t rea tmen t  wi th in  the  f i rs t  th ree  months  due  to  the  cos ts  
invo lved .  In  South  A f r i ca ,  more  than  ha l f  o f  new ESKD pa t ien ts  a re  
no t  o f fe red  RRT.  Reasons  in  mos t  s i tua t ions  a re  re la ted  to  pove r t y ,  
i nc lud ing  unsu i tab le  l i v ing cond i t ions ,  unemployment  and  lack  o f  
educa t ion  (W hi te  e t  a l . ,  2008 ) .   
 
I t  i s  d i f f i cu l t  to  accura te l y  es t imate  the  number  o f  pa t ien ts  requ i r ing 
d ia l ys i s  i n  the  deve lop ing wor ld  as  a  resu l t  o f  d iso rgan ised  
adm in is t ra t i ve  s t ruc tu res  to  cap tu re  the  da ta  on  the  p rac t i ce  o f  
d ia l ys i s .  In  South  A f r ica  there  i s  no  cen t ra l i s ed  sys tem o f  hea l th  
in fo rmat ion ,  resu l t ing in  m is lead ing and  inaccu ra te  s ta t i s t i ca l  
i n fo rmat ion  (Joos te  and  Jaspe r ,  2012 ) .  Th is  f ac t  re f lec ts  in  t he  lack  
o f  rena l  reg is t r ies  (Jha  and  Chugh,  2003 ;  W hi te  e t  a l . ,  2008 ) .  An  
example  o f  th i s  f ac t ,  h igh l igh ted  by  Na icke r  (2003) ,  i s  tha t  no  
re l iab le  s ta t is t i cs  ex is t  f o r  A f r ican  count r ies  rega rd ing ESKD 
p reva lence  and  d ia l ys i s  ra tes .  The  s ta t i s t i cs  o f  the  Sou th  A f r i can  
D ia lys i s  and  T ransp lan t  Reg is t ry  (SADTR)  re f lec ts  th is  f u r ther  as  
they desc r ibe  on l y  pa t ien ts  se lec ted  fo r  RRT and  no t  the  to ta l  
popu la t ion  o f  peop le  who have  ESKD.  The  las t  re l iab le  repo r t  o f  the  
SADTR in  1994  showed tha t  3399 pa t ien ts  (99  pe r  m i l l ion  popu la t ion  
[PMP] )  were  a l i ve  on  t rea tmen t  f o r  end  s tage  k idney  fa i lu re  
(Na icke r ,  2003 ) .  In  2010 Na icke r  repo r ted  ca lcu la t ions  suggest ing 
tha t  the  inc idence  o f  CKD must  be  in  the  range o f  200  to  300  PMP 
(Na icke r ,  2010 ) .   
 
The  cons ide rab le  d i f f e rence  be tween pa t ien ts  who have  been 
d iagnosed wi th  ESKD and th ose  who  rece ive  any  form o f  RRT  is  
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f u r the r  re f lec ted  by the  low d ia l ys is  ra tes  o f  20  PMP in  Egyp t ,  to  5  
to  8  PMP in  Ind ia  and  Ch ina ,  and  even  lower  in  o the r  coun t r ies  (Jha  
and  Chugh,  2003 ) .  Accord ing  to  W hi te  et  a l .  (2008 ) ,  the  g loba l  
bu rden  o f  ESKD is  concea led  beh ind  s ta t is t i cs  wh ich  re f lec t  on ly  
the  number  o f  peop le  t rea ted ,  no t  those  who d ie  o f  k idney fa i lu re  
o r  ca rd iovascu la r  compl ica t ions .  The re  i s  a  la rge  unmet  need,  
pa r t i cu la r l y  in  deve lop ing count r ies .  
 
Fu r the rmore ,  70% o f  the  leas t  deve loped coun t r ies  a re  in  S ub -
Saharan  A f r ica ,  w i th  a  g ross  domest ic  p roduct  pe r  cap i ta  o f  less  
than  $1500 ;  ha l f  the  popu la t ion  l i ve  on  less  than  $1  pe r  day  and  the  
pe r  cap i ta  e xpend i tu re  on  hea l th ca re  ranges  f rom $9  to  $158,  
compared  to  >  $2000  in  Eu rope .  A l though the re  may be  var ia t ion  in  
ra tes  o f  k idney  d isease ,  the re  is  var ia t ion  due  to  l im i ted  economic  
capac i t y  and  the  accu racy  o f  f i gu res  may vary .  As  shown in  F igu re  
2 .1 ,  a  la rge  number  o f  peop le  in  low and  m idd le  income co unt r ies  
w i l l  d ie  f rom k idney  fa i lu re  w i thou t  rece iv ing  any  t rea tment .  Few 
deve lop ing count r ies  a re  ab le  to  bea r  t he  cos t  o f  a  d ia l ys is  
p rogramme  and  those  tha t  do  ra t ion  th i s  scarce  resou rce  (Moosa 
and  K idd ,  2006 ;  W hi te  e t  a l . ,  2008 ) .  The  economic ,  human and  
techn ica l  resou rces  requ i red  fo r  long - te rm d ia l ys i s  make i t  a  ma jo r  




F igure  2 .1  P reva lence  o f  pa t ien ts  rece iv ing  rena l  rep lacement  
therapy,  as  a t  31  December  2002,  and  g ross  domest ic  
p roduct  per  cap i ta  (W hi te  e t  a l . ,  2008 ) .  
 
Desp i te  some awareness  amongst  hea l th  o f f i c ia ls  rega rd ing the  
a la rm ing da ta  on  the  h igh  wor ldwide  CKD preva lence  and  huge 
impac t  on  resou rces ,  i t  rema ins  a  low gove rnment  p r io r i t y  (W h i te  e t  
a l . ,  2008 ;  S tenv inke l ,  2010 ) .  W or ldwide  i t  i s  es t imated  tha t  the  cos t  
o f  t rea t ing  pa t ien ts  w i th  ESKD exceeds one  t r i l l ion  Un i ted  S ta tes  
do l la rs  (USD)  (Barsoum,  2006 ) .  Mor ta l i t y  ra tes  a re  in  ex cess  o f  20% 
pe r  yea r ,  hosp i ta l i s a t ions  a re  more  f requent  and  compl i ca ted ,  
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resu l t ing in  the  cos t  o f  ca re  be ing d isp ropor t i ona te ly  h igher  than  
the  gene ra l  popu la t ion  (Gorodetskaya  e t  a l . ,  2005 ) .   
 
2 .2  Achieving  the  bes t  va lue  for  renal  replacement  therapy  
 
In  v iew o f  the  g rea t  cos t  o f  RRT,  and  espec ia l l y  in  deve lop ing 
count r ies ,  i t  can  be  s t rong ly  a rgued  tha t  the  goa l  in  p rov id ing  RRT  
shou ld  no t  mere ly  be  to  p ro long l i f e  and  ma in ta in  hea l th ,  bu t  to  
sus ta in  QOL (Shu-Fen and  I -Chuan,  2005 ;  Moosa  and  K idd ,  2006 ) .  
In  f ac t ,  the  two  issues  a re  no t  mutua l l y  exc lus ive .  Th is  is  
demonst ra ted  in  a  s tudy  repo r ted  by Mapes  et  a l .  (2003 )  cons is t ing 
o f  1000  pa t ien ts  in  the  US A.  Here  they repo r t  an  assoc ia t ion  
be tween lower  sco res  in  the  phys ica l  componen t  o f  QOL and  the  
h ighe r  r i sk  o f  dea th  and  hosp i t a l i sa t ion  in  the  fo r thc oming 24  
months .  A  la rge r  s tudy  o f  5256  pa t ien ts  a t  243  d ia l ys i s  f ac i l i t ies  in  
the  USA and  Eu rope  p resen ted  ev idence  tha t  t he  menta l  
components  o f  QOL p red ic t  dea th  and  hosp i ta l i s a t ion  (Mapes  e t  a l . ,  
2003 ) .   
 
In  the  idea l  s i tua t ion ,  eve ry ESKD pa t ien t  shou ld  have  access  to  
d ia l ys i s .  Howeve r ,  the  rea l i t y  i s  tha t  the re  is  no t  enough  money fo r  
hea l thca re  in  the  deve lop ing wor ld ,  pa r t i cu la r l y  f o r  such  an  
expens ive  and  chron ic  t rea tment  such  as  RRT,  resu l t ing  in  
gove rnments ’  and  p r i va te  hea l th  funder s ’  re luc tance  to  commi t  
resources  fo r  d ia lys i s  (Bamgboye ,  2003 ;  Na icke r ,  2003 ) .  
 
W or ldwide  subs tan t ia l  d i ve rs i t y  i s  seen  in  every day c l in i ca l  
p rac t ice .  Seve ra l  s tud ie s  suggest  tha t  t he  we l l - recogn ised  mor ta l i t y  
d i f f e rences in  haemod ia lys i s  (HD)  popu la t ions  may resu l t  f rom the  
d ive rgen t  app roaches to  d ia l ys is  care .  One o f  the  ma in  a reas  o f  
d i ve rgence  i s  the  d i f f e ren t  degree  o f  re l iance  on  d ia l ys i s  c lea rance  
and  t ime when p resc r ib ing  d ia l ys i s  (Zsom  e t  a l . ,  2008 ) .  An  inc rease  
in  f requency  on  d ia l ys i s  and  longe r  d ia l ys is  has  shown  to  improve  
c l in ica l  ou tcome ,  as  we l l  as  QOL (Ke r r  e t  a l . ,  2011 ;  Lacson and  
D iaz-Buxo ,  2011 ) .  Howeve r ,  those  fo r tuna te  enough to  have  HD 
wi th in  a  deve lop ing count ry  a re  cons t ra ined  to  the  ‘m in imum’  four  
hou r ,  th ree  t imes a  week schedu le  fo r  the  ma jo r i t y ,  w i th  the  m inor i t y  
hav ing access  to  ex tended d ia l ys is .  Th is  i s   due  to  l im i ted  resou rces  
and  ava i lab le  fund ing fo r  d ia l ys is  (Bamgboye,  2003 ;  Na icke r ,  2010 ) .    
 
I f  RRT is  be ing  p rov ided  in  a  deve lop ing  coun t ry  then  one  shou ld  
ensu re  i t  imp roves  QOL and tha t  the  a l l o ca ted  resou rces  a re  fu l l y  
u t i l i sed  and  no t  used  to  pa r t ia l l y  rehab i l i ta te  pa t ien ts .  P rov ide rs  o f  
d ia l ys i s  have  a  mora l  ob l iga t ion  to  see  to  i t  tha t  pa t ien ts  on  d ia l ys i s  
expe r ience  a  reward ing l i f e  tha t  i s  wo r th  l i v ing,  even  th ough  i t  i s  
l im i ted  when  compared  to  the  background  popu la t ion  (R i t z ,  2008 ) .  
The  South  A f r i can  Rena l  Soc ie ty  (SARS)  has  recogn ised  the  
impor tance  o f  ach iev ing a  m in imum accep tab le  s tandard ;  the re fo re ,  
imp lement ing a  regu la r  eva lua t ion  in  a l l  un i t s  is  cons idered  
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manda to ry to  ach ieve  ‘m in imum’  qua l i t y  o f  ca re  (Moosa and  K idd ,  
2006 ) .   
 
Qua l i t y  o f  l i f e  i s  an  essen t ia l  componen t  f o r  any med ica l  t rea tment  
and  espec ia l l y  f o r  one ,  as  expens ive  as  d ia l ys is .  Th is  is  even  more  
impor tan t  i f  one  acknowledges th a t  p reva lence  and  cos ts  o f  HD 
con t inue s  to  esca la te .  I t  i s  in  t h is  con tex t  tha t  an  a rgumen t  f o r  
accu ra te  eva lua t ion  o f  t rea tment  ou tcomes in  CKD pa t ien ts  has  
become inc reas ing ly  impor tan t ;  no t  on ly  in  te rms o f  economic  
bu rden ,  bu t  a l so  in  te rms o f  how th is  comp lex  ch ron ic  cond i t ion  
a f fec ts  ind iv idua l s ’  QOL and  ou tcome  (Saban  e t  a l . ,  2008 ) .  
 
Impa i red  QOL may be  a  cause  o r  a  marke r  o f  deve lop ing 
card iovascu la r  d iso rders  and  o ther  impor tan t  ou tcom es ,  such  as  
dea th  and  hosp i ta l i s a t ion ,  as  repor ted  by  Mapes et  a l .  (2003) .  I t  i s  
there fo re  c r i t i ca l  to  cons ide r  the  qua l i t y  o f  the  rema in ing l i f e  yea rs ,  
a long wi th  the  number  o f  l i f e  y ea rs  (C lea ry,  2005 ) .  
  
2.3  Heal thcare  in  South Af r ica  
 
Recent l y  the re  have  been  ma jo r  advances in  med ic ine  and  
techno logy ,  pa r t icu la r l y  in  RRT.  H oweve r ,  many Af r i can  count r ies ,  
i nc lud ing  Sou th  A f r ica  (wh ich  i s  one  o f  the  wea l th ies t ) ,  a re  unab le  
to  in t roduce  and  sus ta in  such  m i rac les  o f  techno logy  and  med ic ine .  
Th is  i s  due  to  a  myr iad  o f  en fo rced  ha rdsh ips ,  w i th  sca rce  resou rces  
and  es tab l ished  p ro toco ls  accep t ing  pa t ien ts  on ly  w i thou t  
s ign i f i can t  co -morb id  d isease  a t  the  co re  (Ma landa,  2008 ;  Ka tz  e t  
a l . ,  2011 ) .   
 
Sou th  A f r i ca ’s  hea l th  sys tem is  two - t ie red .  Th is  i s  sepa ra ted  ma in ly  
by race  and  wea l th .  The  p r i va te  sec to r  compr i ses  220  hosp i ta ls  and  
serves  app rox imate ly  9  m i l l i on  f rom the  to ta l  41  m i l l ion  popu la t ion .  
Twenty - two  pe rcen t  o f  the  popu la t ion  uses  two - th i rds  o f  the  na t ions  
es t imated  $11 -b i l l i on  in  hea l thca re  spend ing ,  l eav ing the  pub l ic  
sec to r  w i th  one  th i rd  o f  the  ava i lab le  funds  fo r  app rox imate ly  80% 
o f  t he  popu la t ion  (Be l l ,  1998 ) .  The  pub l ic  hea l thca re  sec to r  is  
unde r - resou rced ,  re la t i ve  to  the  s i ze  o f  the  popu la t ion  tha t  i t  takes  
care  o f ,  and  the  bu rden  o f  d isease ,  wh ich  has  resu l ted  in  a  
hea l thca re  sys tem tha t  i s  inequ i tab le  w i th  the  p r i v i leged  few hav ing 
d isp ropor t i ona te  access  to  hea l thca re  (Gove rnment  Gaze t te ,  2011 ) .   
 
Rena l  rep lacement  therapy in  S outh  A f r ica  i s  no t  f ree ly  ava i lab le .  
Pa t ien ts  who can  a f fo rd  i t  o r  be long  to  a  med ica l  a id  may be  ab le  
to  rece ive  RRT the rap ies  in  the  p r i va te  sec to r ,  howeve r ,  f o r  the  
ma jo r i t y  o f  Sou th  A f r i cans  th i s  se rv i ce  is  no t  ava i lab le  and  is  on ly  
p rov ided  to  a  m ino r i t y  g roup  who fa l l  w i th in  the  inc lus ion  c r i t e r ia  






Tab le  2 .1  Rena l  assessment  t oo l  f o r  the  p rov is ion  o f  rena l  






In  t he  pub l i c  hea l th  sec to r ,  access  may be  l im i ted  by o the r  f ac to rs  
bes ides  economics  wh ich  may inc lude  access  e .g .  d is tance  f rom a  
d ia l ys i s  se rv ice  o r  even  d iagnost i c  l im i ta t ions  in  ru ra l  a reas  (Tab le  
2 .1 ) .  Some pa t ien ts  w i th in  inc lus ion  s t i l l  a re  no t  o f fe red  RRT 
therapy,  due  to  the  l im i ted  ava i lab i l i t y  o f  d ia l ys i s ,  wh ich  is  de f ined  
by  the  ins t i tu t ion ,  based  on  ava i lab i l i t y  o f  f unds ,  s ta f f  and  
equ ipmen t  (Depa r tmen t  o f  Hea l th ,  2009 ) .  
 
Category 1 Category 2 Category 3
Age <50 years Age: 50-60 years Age > 50 years
Body mass index <30 Body mass index: 30-35 Body mass index >35
Gainfully employed
Hypertension with target organ 
damage
Transplantation contraindicated or 
associated with unacceptable risk
HIV negative Diabetes mellitus
HIV infection other than that described 
in category 2
Hepatitis B negative Smoking Active substance abuse
South African citizen
Hepatitis B or C positive (no 
cirrhosis)
Hepatitis B positive with cirrhosis
HIV positive (CD4>200, 
undetectable viral load, on HAART)
Diabetes mellitus and age >50 years
Late presentation needing urgent 
dialysis
Active uncontrolled malignancy with 
short life expectancy
Co-morbid disease Non-South African citizen
Previous renal transplant
Advanced irreversible progressive 
vital organ disease
Poor home circumstances
Mental illness resulting in diminished 
capacity to take responsibility for 
actions
Convicted criminal for serious 
offence
Habitual non-adherence  with any 
medical treatment
Not gainfully employed
Poor social network / support
No proximity to dialysis unit
Patients in category 1 must be accepted
Patients in category 3 will be excluded
Patients in category 2 will be accepted depending on availability of space in the program and the 
number of factors in this category
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Sect ion  27  o f  the  B i l l  o f  R igh ts  o f  t he  C onst i tu t ion  a f f i rms  tha t  
eve ryone  has  the  r igh t  to  have  access  to  hea l th ca re  se rv i ces  (Dha i ,  
2012 ) .  
 
“ I t  was  ove r  th ree  decades  ago  tha t  the  s igna to r ies  to  the  A lma -Ata  
Dec la ra t ion  desc r ibed  tha t  a l l  wou ld  con t r ibu te  no t  on ly  to  a  be t te r  
qua l i t y  o f  l i f e  bu t  a l so  to  g loba l  peace  and  secu r i t y .  They gave  
acknowledgemen t  to  the  f ac t  tha t  p romot ing  and  p ro tec t ing  hea l th  
i s  essen t ia l  no t  on ly  f o r  human we l fa re  bu t  a l so  fo r  sus ta ined  
economic  and  soc ia l  deve lopment ”  (Dha i ,  2012 ) .   
 
Sou th  A f r i ca  spends 8 .7% o f  i t s  Gross  Domest ic  P roduct  (GDP)  on  
hea l th ,  wh ich  is  more  than  any  o ther  A f r i can  count ry ,  and  the  
ou tcomes a re  poor  (Keeton ,  2010 ;  Joos te  and  Jasper ,  2012 ) .  The  
l i f e  expec tancy  in  S outh  A f r i ca  dec l ined  be tween 2009 and  2011  -  
f rom 53 .5  to  52 .4  yea rs  fo r  ma les ,  and  f rom 57 .2  to  48 .39  fo r  
f ema les  (Joos te  and  Jaspe r ,  2012 ) .  So lu t ions  a re  be ing deve loped 
and  pu rsued  (Ma landa ,  2008) .  
 
In  August  2011 the  Green P aper  on  the  Nat iona l  Hea l th  Insu rance  
(NHI )  Scheme fo r  South  A f r i ca  was re leased .  I t  i s  a  s tep  towards  
hea l thca re  re fo rm as  embraced in  the  Const i tu t ion  and  a  move 
towards  the  A lma -Ata ’s  hea l th  fo r  a l l .  The  ob jec t i ves  o f  the  NHI  a re  
shown in  Tab le  2 .2 .  
 
Tab le  2 .2  Key goa ls  o f  the  Na t iona l  Hea l th  Insu rance  S cheme 





The W or ld  Hea l th  Organ iza t ion  (W HO) has  es tab l i shed  th ree  a reas  
res t r i c t ing coun t r ies  f rom ach iev ing  un ive rsa l  cove rage .  The  f i r s t  i s  
the  ava i lab i l i t y  o f  resou rces ;  even  the  wea l th ies t  coun t r ies  a re  no t  
ab le  to  o f fe r  eve ryone access  to  a l l  the  ava i lab le  techno logy and  
p rocedu res .  The  second  a rea  i s  re l iance  on  d i rec t  payments  a t  the  
t ime care  i s  needed .  Co -payments  have  resu l ted  in  many no t  
rece iv ing hea l thca re  when needed and  many have  been d r i ven  in to  
f inanc ia l  ru in  and  pove r t y .  The  th i rd  a rea  is  ine f f i c ien t  and  
inequ i tab le  use  o f  resou rces .  The re  i s  an  es t imated  20  to  40% 
was tage  o f  hea l thcare  resou rces .  A  fou r th  a rea ,  cor rup t ion ,  cou ld  
be  added  to  Sou th  A f r ica .  Co r rup t ion  i s  es t imated  to  waste  10% o f  




Howeve r ,  as  Sou th  A f r ica  embarks  on  un ive rsa l  cove rage  fo r  a l l ,  
two  a reas  rema in  a  p r io r i t y  -  reduc t ion  in  hea l thcare  cos ts  and  
improv ing qua l i t y  o f  ca re  (Dha i ,  2012 ) .   
 
To  reduce  the  soc ia l  and  economic  bu rden  assoc ia ted  w i th  
ma in tenance  RRT i t  i s  c ruc ia l  tha t  the  ae t io logy  o f  d iseases tha t  
l ead  to  k idney  d isease  and  p reven t  k idney  d isease  shou ld  be  
de te rm ined  (Sa fa r ine jad ,  2009 ) .  
 
2.4  Pre -end s tage  k idney d isease management  
 
In  Sou th  A f r i ca  p re -d ia l ys i s  ca re  i s  non -ex is ten t  ou ts ide  a  few 
se lec ted  ins t i tu t ions .  In  many ins tances  whe n  de tec ted  ear l y ,  as  a  
resu l t  o f  economic  cons t ra in ts ,  the  in i t i a t ion  o f  d ia l ys i s  i s  de layed  
un t i l  the  pa t ien t  i s  in  a  s ta te  o f  advanced u raem ia  and  has  
deve loped  comp l i ca t ions  l i ke  hype rka l aemia ,  seve re  ac idos is ,  
pe r ica rd i t i s  o r  encepha lopa thy  (Jha  and  Chugh,  2003 ) .  Lack  o f  
resources  have  p reven ted  de tec t ion  and  p reven t ion  o f  CKD ,  a long 
wi th  the  ab i l i t y  o f  neph ro log ica l  personne l  to  p rov ide  acu te ,  ch ron ic  
d ia l ys i s  and  t ransp lan ta t ion  (Na icker ,  2010 ) .  Fu r the rmore ,  in  r ea l i t y  
many pa t ien ts  w i l l  no t  have  access  to  RRT,  pa r t icu la r l y  in  
deve lop ing low- income count r ies ,  and  the re fo re  p reven t ion  shou ld  
be  the  key  ob jec t ive  (W hi te  e t  a l . ,  2008 ;  Ka tz  e t  a l . ,  2010 ) .  
 
The  Nat iona l  K idney Fou ndat ion ’s  K idney D isease  Outcome Qua l i t y  
In i t ia t i ve  (KDOQI )  has  c lass i f i ed  CKD in to  f i ve  s tages (Tab le  2 .3 ) .  
 
Tab le  2 .3  S tages o f  ch ron ic  k idney  d isease  as  de f ined  by  KDOQI  
(2010 ) .  
 
 




Kidney d isease  is  a  h igh  p reva lence  and  low awareness  cond i t ion  
(Chen  e t  a l . ,  2010) .  I t  has  been  repo r ted  tha t  over  19  m i l l i on  adu l ts  
i n  the  US A have  some fo rm o f  CKD (Levy  e t  a l . ,  2009) .  The  leve l  o f  
CKD awareness  is  low in  bo th  the  gene ra l  Amer i can  popu la t ion ,  
reach ing 24% ,  and  among the  h igh  r isk  pa t ien ts ,  t he re  were  less  
than  10% o f  ind iv idua ls  w i th  s tage  3  CKD  who were  aware  o f  the i r  
d isease  (Sa fa r ine jad ,  2009 ) .  Preva lence  o f  CKD in  Shangha i  has  
been  repor ted  to  be  11 .8% ,  w i th  an  awareness  o f  k idney  d isease  
wi th in  the  CKD popu la t ion  o f  on ly  8 .2%  (Chen  e t  a l . ,  2010 ) .  
Sa fa r ine jad  (2009)  repo r t s  a  7 .8% awareness  leve l ,  w i th  2069 CKD,  
pa t ien ts  in  I ran .   
 
Ch ron ic  k idney d isease  has  been desc r ibed  as  the  ove r t  d isease ;  
the  t ip  o f  an  iceberg  o f  cove r t  d isease  (Ba rsoum,  2006 ;  NKF,  2008 ) .  
K idney d isease  has  reached  ep idem ic  p ropo r t ion  as  i t  i s  es t imate d  
tha t  400  000  peop le  a re  in  s tage  5 ,  400  000  in  s tage  4 ,  7  600  000  
in  s tage  3 ,  5  300  000  in  s tage  2 ,  and  a  fu r the r  5  900  000  in  s ta ge  
















F igure  2 .2  The  p reva lence  o f  ch ron ic  k idney  d isease ,  accord ing  to  
the  s tage  o f  k idney  d isease  based on  g lomeru la r  
f i l t ra t ion  ra te  (Ba rsoum,  2006 ;  NKF,  2008 ) .  
 
 
The  KDOQI  ev idence  based  c l i n ica l  p rac t i ce  gu ide l ines  (2010 )  
recommend rou t ine  sc reen ing  o f  h igh  r i sk  ind iv idua ls  fo r  CKD.  
Desp i te  the  recommenda t ions ,  resea rch  has  shown tha t  h igh  r i sk  
pa t ien ts  a re  no t  sc reened fo r  CKD and  the  p resence  o f  CKD may go  
und iagnosed  (Guessous  e t  a l . ,  2009 ) .  In  South  A f r ica ,  as  in  many 
deve lop ing count r ies ,  sc reen ing  p rogrammes  a re  e i the r  obso le te  o r  
serve  the  m ino r i t y  o f  the  popu la t ion  (Bh imma  e t  a l . ,  2008 ) .   
 
Ea r l y  recogn i t ion  i s  d i f f i cu l t  due  to  the  la rge ly  asymptomat i c  na tu re  
o f  CKD (Chen  e t  a l . ,  2010 ) .  Th is  has  been shown by the  number  o f  
pa t ien ts  who p resen t  to  the  neph ro log is t  i n  k idney fa i lu re ,  less  than  
90  days  be fo re  commenc ing d ia l ys i s  (Ma thew and Corso ,  2009 ;  
Stage 5: CKD: n=400 000 
Stage 4: CKD: n=400 000 
Stage 3: CKD: n= 7 600 000 
Stage 2: CKD: n = 5 300 000 
Stage 1: CKD: n= 5 900 000 
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Stenv inke l ,  2010 ) .  In  Sou th  A f r i ca  soc ioeconomic ,  re l i g ious  and  
cu l tu ra l  f ac to rs ,  a long  wi th  h igh  i l l i t e racy  leve ls ,  have  shown to  
fu r the r  con t r ibu te  to  the  fa i lu re  o f  pa t ien ts  be ing re fe r red  to  te r t ia ry  
cen t res  fo r  f o l low-up  (Bh imma  e t  a l . ,  2008 ) .The  Un i ted  S ta tes  Rena l  
Da ta  Sys tem (USRDS )  repo r t s  61% o f  HD and  73% o f  Per i t onea l  
D ia l ys i s  (PD)  pa t ien ts  we re  f i r s t  seen  by  a  neph ro log is t  <3months  
p r io r  to  onse t  o f  RRT.  I t  was  shown  tha t  t hese  pa t ien ts  rece ived  
in fe r io r  t rea tmen t  w i th  anaemia ,  lack  o f  permanent  vascu la r  access ,  
and  thus  a t  an  inc reased  r i sk  o f  comp l ica t ions ,  morb id i t y  and  
mor ta l i t y ,  and  inc reased cos t  (W o l fgang  e t  a l . ,  2001 ;  Bh imma  e t  a l . ,  
2008 ;  Chen  e t  a l . ,  2010 ) .  As  shown in  the  d iagram be low (F igu re :  
2 .3 ) ,  leav ing  CKD un t rea ted  un t i l  symp tomat ic  resu l t s  in  a  los t  
oppo r tun i t y  f o r  the  p reven t ion  w i th  an t ihype r tens ive  med ica t ion ,  
be t te r  g l ycaem ic  con t ro l ,  s ta t ins  (F igu re  2 .3c ) ,  and  l i f es t y le  
managemen t  (F igu re  2 .3b )  such  as  we igh t  loss ,  decreased f ruc tose  




F igure  2 .3  D iagrammat i c  represen ta t ion  o f  the  causes o f  ch ron ic  
k idney d isease  and  the  p rogress ion  to  end  s tage  k idney  
d isease  and  the  need  fo r  rena l  rep lacement  the rapy  




De lay  in  de tec t ion  and  fa i lu re  to  i ns t i tu te  t ime ly  p reven ta t i ve  
measures  resu l t  in  the  fas te r  de te r io ra t ion  o f  k idney func t ion  and  
the  deve lopment  o f  ESKD a t  a  younge r  age .  La te  re fe r ra l  has  fu r ther  
shown to  a f fec t  the  pa t ien t ’ s  cho ice  o f  t rea tment  and  i t  inc reases 
the  l i ke l ihood  o f  swi t ch ing  t rea tments  w i th in  the  f i rs t  th ree  months .  
Such  swi tch ing  is  e i the r  a  resu l t  o f  a  un i fo rmed  or  u rgen t  cho ice  
be fo re  the  onse t  o f  RRT  o r  an  exp ress ion  o f  i nadequate  p repa ra t ion  
fo r  the  moda l i t y  t ha t  was o r ig ina l l y  chosen.  Swi t ch ing t rea tments  is  
assoc ia ted  w i th  an  ove ra l l  inc reased cos t  (W o l fgang  e t  a l . ,  2001 ) .  
 
Ea r l y  re fe r ra l  enab les  an  eas ie r  t rans i t ion  on to  d ia l ys i s  o r  a  
t ransp lan t  p rogramme when  needed ,  w i th  a  reduc t ion  in  
compl ica t ions ,  morb id i t y  and  mor ta l i t y ,  and  cos t  (W h i te  e t  a l . ,  2008 ;  
Mathew and  Corso ,  2009 ) .  An  in tegra ted  in te rven t ion  in  Ind ia  has  
shown success ,  ach iev ing b lood  p ressu re  and  d iabe tes  con t ro l  and  
lower ing  p reva lence  o f  CKD a t  an  annua l  cos t  o f  US$ 0 .43  per  
cap i ta  o f  popu la t ion  (W hi te  e t  a l . ,  2008 ) .   
 
Research  has  fu r ther  shown a  dec l ine  in  mor ta l i t y  ra te  w i th  more  
v i s i t s  to  a  neph ro log is t .  The  KDOQI  gu ide l ines  (2010 )  recommend 
in i t ia t ing co-managemen t  w i th  a  neph ro log is t  in  pa t ien ts  w i th  s tage  
3  CKD,  and  to  re fe r  pa t ien ts  to  a  neph ro log is t  a t  t he  onse t  o f  s tage  
4  CKD (Meyer ,  2008 ) .  A l though ,  as  repo r ted  by  Meyer  (2008 ) ,  on ly  
6 .4% o f  pa t ien ts  v i s i t  a  neph ro log is t .  
 
Inc idence  ra tes  o f  ESKD ha ve  dec l ined  in  seve ra l  pa r ts  o f  the  wor ld ,  
th rough awareness  p rogrammes,  pa r t i cu la r l y  in  the  Nethe r lands ,   
Scand inav ia ,  and  the  US A,  desp i te  the  ove ra l l  g rowth  in  t he  d ia l ys i s  
popu la t ion ,  wh ich  is  inhe ren t  to  a  dec reased mor ta l i t y  ra te  and  an  
age ing  popu la t ion  (N issenson and  F ine ,  2008 ) .   
 
2.5  Chronic  k idney d isease  
 
Ch ron ic  k idney  d isease  i s  the  p rogress ive  de te r io ra t ion  in  k idney  
func t ion  w i th  the  pe rmanen t  loss  o f  func t iona l  neph rons .  The  K idney 
D isease :  Improv ing  G loba l  Ou tcomes (KDIGO,  2013 )  de f ine s  CKD 
as  hav ing  a  GFR o f  less  than  60m l /m in /1 .73m 2  o r  a  u r ina ry  a lbumin  
to  c rea t in ine  ra t ion  o f  g rea te r  than  30mg/g  (Tomonaga  e t  a l . ,  2013 ) .  
The  dec l ine  in  k idney  func t ion  cou ld  take  severa l  months  to  yea rs  
to  p rogress .  Ch ron ic  k idney  d isease  i s  cha rac te r is ed  by  ha v ing  non -
spec i f i c  s igns  and  symp toms,  wh ich  inc lude  fee l ing  t i red ,  hav ing 
less  ene rgy ,  and  reduced appet i te ,  d ry  and  i t ch ing  sk in ,  and  an  
ove ra l l  lack  o f  we l l -be ing  (Crocke l l ,  2012 ) .   
 
G loba l l y  the  th ree  lead ing causes  o f  CKD a re  d iabe tes ,  
hype r tens ion  and  age ing  (Crocke l l ,  2012 ;  Lowth ,  2013 ) .  Howeve r ,  
i n  deve lop ing  coun t r ies  app rox imate ly  75% o f  the  d ia l ys i s  
popu la t ion  is  be tween  the  age s  o f  20  and  50 .  The  p r imary  ae t io logy 
o f  CKD,  pa r t icu la r l y  in  Sub -Saharan  A f r i ca ,  i s  hype r tens ion  and  
g lomeru la r  d isease ;  as  many as  one - th i rd  o f  the  la t te r  be ing  re la ted  
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to  in fec t ion  such  as  the  Human  Immunodef i c iency  V i rus  (H IV ) ,  
wh ich  is  ve ry  d i f f e ren t  to  deve loped  count r ies .  In  deve loped  
count r ies  the  CKD popu la t ion  is  m idd le -aged  and  e lde r l y ,  resu l tan t  
f rom d iabe tes  me l l i tus  and  hype r tens ion  (Na icke r ,  2010 ) .  
 
An  add i t iona l  th rea t  to  A f r i can  popu la t ions  is  the  ma jo r  bu rden  o f  
i n fec t ion ,  a longs ide  non -commun icab le  d isease .  Th is  poses  a  
“doub le  bu rden ”  th rea t  as  repo r ted  by Na icke r  (2010 ) .  In fec t ions  
and  pa ras i t i c  d iseases  a re  s t i l l  t he  lead ing  cause  o f  dea th  in  A f r i ca ,  
w i th  ove r  5 .5  m i l l ion  dea ths  in  2005 ,  w i th  non -commun icab le  
d isease  mov ing  up  to  2 .4  m i l l ion  dea ths  in  2005  (Na icke r ,  2010 ) .  
Tube rcu los is  i s  endemic  in  severa l  deve lop ing  count r ies  and  the  
tubercu l in  sk in  pos i t i v i t y  ra tes  in  the  gene ra l  popu la t ion  exceed 
50%.  Impa i red  ce l l -med ia ted  immun i t y  inc reases  the  suscept ib i l i t y  
among the  d ia l ys is  popu la t ion  (Jha  and  Chugh ,  2003 ) .  Sub -Saharan  
A f r i ca  has  the  h ighes t  number  o f  H IV - in fec ted  peop le ,  accoun t ing 
fo r  23  m i l l ion  o f  the  to ta l  34  m i l l ion  o f  t he  g loba l  HIV  bu rden  (F igu re  




F igure  2 .4  Es t imated  popu la t ion  to  be  l i v ing w i th  Human 
Immunodef ic iency  V i rus  (W HO,  2012 ) .  
 
 
M in ima l  da ta  is  ava i lab le  on  the  magn i tude  o f  HIV  in  the  d ia l ys is  
popu la t ion  in  deve lop ing count r ies .  Sou th  A f r ica  has  a  repo r ted  
p reva lence  o f  6 -48 .5% CKD in  H IV -pos i t i ve  pa t ien ts .  The  
exponen t ia l  g rowth  o f  HIV - in fec ted  ind iv idua ls  g loba l l y  i s  a  cause  
o f  conce rn  as  i t  on ly  a  mat te r  o f  t ime  be fo re  such  pa t ien ts  deve lop  
ESKD and  requ i re  d ia l ys i s  in  deve lop ing  count r ies  whe re  access  to  
an t i - re t rov i ra l  med ica t ion  is  l im i ted  (Jha  and  Chugh,  2003 ;  Na icker ,  




W or ldwide  hype r tens ion  i s  the  lead ing  non -communicab le  d isease  
and  is  respons ib le  fo r  13% o f  dea ths .  The  p reva lence  o f  
hype r tens ion  has  been es t imated  a t  16 .2% ,  tha t  i s  75  m i l l ion  peop le  
in  Sub -Saharan  A f r ica  (Pozo  e t  a l . ,  2012 ) .Hype r tens ion  can  been 
shown to  be  an  impor tan t  cause  o f  CKD in  A f r ica ,  w i th  25% in  
Senega l ,  29 .8% in  N ige r ia ,  45 .6% in  Sou th  A f r i ca ,  and  48 .7% in  
Ghana.  Hype r tens ion  is  the  cause  o f  CKD in  21% o f  the  pa t ien ts  on  
RRT  and  is  p redom inant l y  f ound  in  b lack  pa t ien ts  (Na icke r ,  2010 ;  
Tadde i  e t  a l . ,  2011 ) .   
 
D iabe tes  me l l i tus  is  a  subs tan t ia l  con t r ibu to r  to  the  burden  o f  
d isease  in  South  A f r i ca .  I t  i s  es t imated  to  a f fec t  9 .4  m i l l ion  peo p le ,  
a long  wi th  the  es t imated  6  to  16% preva lence  o f  d iabe t ic  
neph ropa thy .  D iabe tes  in  A f r ica  is  expec ted  to  inc rease  by 80% in  
the  nex t  15  yea rs  (Na icke r ,  2010 ;  Mash  e t  a l . ,  2012 ) .  
 
O the r  r i sk  fac to rs  fo r  deve lop ing CKD inc lude  rece iv ing  nephro tox ic  
d rugs ,  a  fami l y  h is to ry ,  be ing  ove rwe igh t ,  and  smok ing .  Cond i t ions  
inc lud ing  po lycys t i c  k idney  d isease ;  re f lux  nephropa thy ,  and  lupus  
neph r i t i s  may lead  to  ESKD  (Crocke l l ,  2012 ) .  
 
The  f ind ings  o f  a  decade ’s  wo r th  o f  da ta  f rom Cape Town showed 
tha t  the  cause  o f  CKD for  31 .2% o f  pa t ien ts ’  was 
g lomeru loneph r i t i s ,  f o l l owed by hype r tens ion  a t  29 .9%,  and  th i rd l y ,  
H IV -assoc ia ted  neph ropa thy a t  12 .5%.  Un iden t i f ied  causes 
cons t i tu ted  a  fu r ther  6 .3% o f  the  samp le .  Many t imes  in  Sub -
Saharan  A f r ica  the  ae t io logy  o f  CKD i s  no t  iden t i f i ed ,  o f ten  a  resu l t  
o f  l a te  re fe r ra l  o r  the  lack  o f  d iagnost ic  too ls  such  as  u l t rasound  
and  b iopsy  (Okpech i  e t  a l . ,  2012) .   
 
Le f t  un t rea ted ,  CKD can  lead  to  morb id i t y  and  mor ta l i t y  f rom one o f  
many compl ica t ions ,  inc lud ing  card iovascu la r  d isease ,  anaemia ,  
e lec t ro l y te  imba lances ,  m inera l  and  bone  d iso rde r  (MBD),  
ma lnu t r i t ion  and  k idney fa i lu re .  In  add i t i on ,  co -morb id  cond i t ions  
such  as  d iabe tes  me l l i tus ,  ca rd iovascu la r  d i sease  and  in fec t ion  
ra tes  have  fu r the r  been re la ted  to  su rv i va l  ra tes  (Cape l l i  and  
Kushne r ,  2008 ;  Crocke l l ,  2012 ) .  
 
Mor ta l i t y  i s  10  to  20  t imes h ighe r  than  in  the  gene ra l  popu la t ion  
(Crocke l l ,  2012 ) .  The  h igh  mor ta l i t y  ra tes  ove r  t he  las t  f ew years  
have  d rawn t remendous a t ten t ion  and  con t rove rsy .  Some c la im tha t  
as  many  as  a  qua r te r  o f  pa t ien ts  in  the  USA d ie  unnecessa r i l y  each  
yea r .  Seve ra l  c l in ica l  measu res  have  been a t t r ibu ted  to  pa t ien t  
su rv i va l ;  they  inc lude  a lbumin  and  haemog lob in  leve ls ,  MBD and  
adequacy  o f  d ia lys i s ,  w i th  par t i cu la r l y  f ocus  on  t ime on  d ia l ys i s  







2.6  C l in ica l  management  o f  advanced chronic  k idney disease  
 
As  k idney  d isease  p rogresses  to  a  more  advanced s tage  
(GFR<45ml /m in /1 .73m 2 ) ,  the  k idneys  beg in  to  become unab le  to  
ma in ta in  no rma l  f l u id  and  e lec t ro l y te  imba lances ,  resu l t ing  in  the  
accumu la t ion  o f  wa te r  e lec t ro l y tes  and  metabo l ic  waste  p roducts .  
The re  is  a  fu r the r  reduc t ion  in  the  p roduct ion  o f  rena l  ho rmones,  
pa r t i cu la r l y  ca lc i t r i o l  and  e ry th ropo ie t in  (Crocke l l ,  2012 ) .  
 
Qua l i t y  o f  l i f e  dec l ines  in  advanced CKD as  many fac to rs  tha t  a f fe c t  
QOL,  inc lud ing  anaemia ,  m ine ra l  and  bone d iso rde rs ,  and  
ma lnu t r i t ion  a re  p resen t  be fo re  pa t ien ts  commence  RRT  (Bakewe l l  
e t  a l . ,  2002 ) .  
 
2.6 .1  Minera l  and  bone disorder  
 
M ine ra l  and  bone  d iso rders  p resen t  ea r l y  in  CKD (s tage  3  and  s tage  
4 ) ;  s ta r t ing  be fo re  the  p resence  o f  symp toms.  I t  i s  ca l led  the  ‘ s i len t  
c r ipp le r ’ .  Ch ron ic  k idney  d isease -mine ra l  bone  d iso rde r  (CKD -MBD) 
i s  a  gener i c  te rms used  to  descr ibe  the  b iochem ica l ,  ske le ta l  and  
vascu la r  changes  tha t  occu r  in  CKD  (Lewis ,  2012 ) .  
 
The  cause  o f  MBD is  a  reduc t ion  in  ca lc i t r io l  p roduct ion  and  
hypoca lcaemia ,  w i th  an  inc rease  in  phosphate  and  pa ra thyro id  
ho rmone  (PTH) .  The  inc reased exc re t ion  o f  phosphate  resu l ts  in  
l ow ac t i ve  v i tamin  D 3 ;  resu l t ing  in  f u r the r  hypoca lcaem ia .  The  
e leva ted  PTH s t imu la tes  the  os teoc las ts .  The  os teoc las t ic  bone 
reabso rp t ion  causes an  i nc rease  in  ca lc ium in  the  b lood s t ream,  
wh ich  was re leased f rom the  bones .  There  i s  a  resu l t ing loss  o f  
bone  mass,  weaken ing  o f  bones ,  and  fo rmat ion  o f  cys t - l i ke  tumours  
a round  the  bones  (Crocke l l ,  2012 ) .  
 
Reduced ca lc i t r io l  leve ls  have  been repo r ted  in  pa t ien ts  w i th  GFR 
be low 60ml /m in ,  e i the r  as  a  d i rec t  resu l t  o f  phospha te  re ten t ion  o r  
as  a  seconda ry  e f fec t  v ia  f ib rob las t  g rowth  fac to r  23  (FGF-23 )  
s t imu la t ion .  Pa ra thyro id  hormone leve ls  inc rease  when GFR 
dec l ines  to  50ml /m in ,  and  ca lc ium and phosphate  leve ls  rema in  
no rma l  un t i l  the  GFR reaches 20m l /m in  (B rancacc io  and  Cozzo l ino ,  
2011 ;  Lewis ,  2012 ) .  
 
Ch ron ic  k idney  d isease -m ine ra l  bone  d iso rde r  i s  cha rac te r i s ed  by  
a  b road  c l in ica l  synd rome.  I t  i s  imp l ica ted  no t  on ly  i n  bone  f rag i l i t y ,  
bu t  a l so  in  ca rd iovascu la r  d i so rde rs  (Tab le  2 .4 ) ,  inc lud ing 
card iovascu la r  ca lc i f i ca t ions ,  hype r tens ion  and  le f t  ven t r i cu la r  
hype r t rophy ,  and  has  been assoc ia ted  w i th  p rogress ion  o f  k idney 






Tab le  2 .4  Po ten t ia l  pa thogen ic  fac to rs  o f  ca rd iovascu la r  d isease  
in  CKD-MBD (Ogata  e t  a l . ,  2007) .  
 
Fac to r  Puta t ive  e f fec t  
Decrease in  ca lc ium   Inc reased vascu la r  tone  
Increase in  
phosphate  
  In te rs t i t ia l  f ib ros is  in  a r te r ies  and  hea r t  
  Vascu la r  smooth  musc le  ce l ls  
p ro l i f e ra t ion ,  pheno typ ic  t rans fo rmat ion  
to  os teob las t i c  ce l l s  
  Inc rease  in  ren in -ang io tens in  sys tem  
Decrease in  v i tamin  
D  receptor  
  Inc rease  in  card iomyocyte  hype r t rophy  
  Inc rease  in  a t r ia l  na tu rec t i c  pep t ide  
  Inc rease  in  co l lagen  syn thes is  
  Inc rease  in  b lood  p ressu re  
Increase in  
para thyro id hormone  
  In te rs t i t ia l  f ib ros is  in  a r te r ies  and  hea r t  
 
 
M ine ra l  and  bone d iso rders  have  been assoc ia ted  w i th  a  dec l ine  in  
QOL,  pa r t icu la r l y  i n  the  p resence  o f  f rac tu r es  and  card iovascu la r  
hosp i ta l i sa t ion .  Trea tmen t  o f  MBD has shown an  improvement  in  
the  phys ica l  compos i te  sco re  (PCS) ,  pa in  and  gene ra l  hea l th  
pe rcep t ion  sca les  in  a  QOL su rvey  (Cunn ingham  e t  a l . ,  2005 ) .  
 
2.6 .2  Anaemia  management  
 
The  k idney is  f u r the r  respons ib le  fo r  the  p roduct ion  o f  
e ry th ropo ie t in ,  a  pep t ide  ho rmone wh ich  s t imu la tes  the  p ro l i f e ra t ion  
o f  red  b lood  ce l l s  i n  the  bone mar row.  Anaemia  becomes  ev iden t  in  
k idney  d isease  wi th  a  co r respond ing  reduc t ion  in  g lomeru la r  
f i l t ra t ion  ra te  (GFR) .  Haematoc r i t  i s  inve rse ly  p ropo r t iona l  to  se rum 






















F igure  2 .5  The  assoc ia t ion  be tween haematoc r i t  and  serum 
c rea t in ine  (Dowl ing ,  2007 ) .  
 
 
The  g rea tes t  dec l ine  in  haematoc r i t  i s  seen  in  the  ea r l y  s tages  o f  
k idney d isease  (F igu re  2 .5 ) .  
 
A l though insu f f i c ien t  e ry th ropo ies is  p roduct ion  is  the  p r imary  cause  
o f  anaemia ,  in  CKD,  var ious  seconda ry  causes  may con t r ibu te  to  
anaemia  and  inc lude  a  de f i c iency  in  i ron ,  f o la te  o r  v i tam in  B 1 2 ,  
gas t ro in tes t ina l  b leed ing,  se ve re  hype rpa ra thyro id i sm and 
in f lammato ry  cond i t ions  (Dowl ing,  2007 ) .  
 
Anaemia  is  assoc ia ted  w i th  a  rap id  dec l ine  in  k idney  func t i on ,  
i nc reased  r i sk  o f  hosp i ta l i s a t ion ,  and  inc reased mor ta l i t y .  Anaemia  
i s  f u r the rmore  d i rec t l y  re la ted  to  the  deve lopment  o f  l e f t  ven t r icu la r  
hype r t rophy ,  worsen ing  hea r t  f a i lu re ,  ang ina  and  o ther  
card iovascu la r  comp l i ca t ions  (Dowl ing ,  2007 ;  Crocke l l ,  2012 ;  
Po r to lés  e t  a l . ,  2013 ) .   
 
T rea tment  o f  anaemia  has  shown to  inc rease  ene rgy  leve ls  and  
work  capac i t y ,  imp rove  card iac  ind ices  and  hea l th - re la ted  qua l i t y  
o f  l i f e  (HRQOL ) ,  and  dec rease  mor ta l i t y  (Dowl ing,  2007 ) .   
 
2.6 .3  Nutr i t ion in  chron ic  k idney d isease  
 
The  p reva lence  o f  ma lnu t r i t ion  rema ins  unchanged desp i te  the  
p rogress  in  pa t ien t  ca re  and  d ia l ys i s  t echn iques  (Fouque  e t  a l . ,  
2011 ) .  P ro te in  ene rgy  ma lnu t r i t i on  and  wast ing has  been  shown to  
be  p reva len t  in  app rox ima te ly  18  to  75% o f  CKD pa t ien ts ,  w i th  an  
ave rage  o f  40% unde rgo ing  ma in tenance  d ia l ys is  (Fouque  e t  a l . ,  
2008 ) .   
 
The  In te rna t iona l  Soc ie t y  o f  Rena l  N u t r i t ion  and  Metabo l ism 
( ISRNM)  de f ines  “k idney  d isease  was t ing”  as  the  occu r rence  o f  
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pro te in -ene rgy  was t ing (PEW ) in  CKD o r  acu te  k idney  in ju ry  (AK I )  
rega rd less  o f  the  cause .  PEW  is  the  s ta te  o f  dec reased body s to res  
o f  p ro te in  and  ene rgy  fue ls  (body p ro te in  and  fa t  masses ) .  P ro te in  
o r  ene rgy dep le t ion  in  CKD can  be  a  resu l t  o f  an  inadequate  d ie t  
and  loss  o f  lean  body mass  no t  re la ted  to  the  reduced  nu t r ien t  
i n take .  These  inc lude  non -spec i f i c  in f lammato ry  p rocesses;  
t rans ien t ,  i n te r -cu r ren t  ca tabo l i c  i l lnesses ;  nu t r ien t  l osses  in to  
d ia l ysa te ;  ac idemia ;  endoc r ine  d iso rde rs  such  as  res is tance  to  
insu l in ,  g rowth  hormone,  and  insu l in - l i ke  g rowth  fac to r ;  
hype rg lucagonemia ;  hype rpa ra thyro id ism;  and  loss  o f  b lood  in to  the  
haemod ia lyse r ,  o r  by b lood  d rawing.  In f l ammat ion  in  CKD 
con t r ibu tes  to  mor ta l i t y  because  o f  the  resu l tan t  vascu la r  
ca lc i f i ca t ion  deve lopment  and  endothe l ia l  dys func t ion  (F igu re  2 .6 )  
(Ka lan ta r -Zadeh,  2005 ;  Fouque  e t  a l . ,  2008 ;  S i l ve rs te in ,  2009 ) .  
 
D ia l ys i s  t rea tments ,  as  desc r ibed  by  Fouque et  a l .  (2008 ) ,  induce  
a  loss  o f  nu t r ien ts  (g lucose ,  amino  ac ids ,  v i tamins  and  t race  
e lements )  th rough the  d ia l ys i s  f i l te r .  Th is  i s  even  more  p reva len t  
today wi th  the  g rea te r  use  o f  more  po rous  membranes  and /o r  more  
e f f i c ien t  techn iques.  I n  add i t ion ,  the  d ia l ys is  p rocedu re  i t se l f  i s  a  
ca tabo l ic  even t  respons ib le  fo r  p ro te in  ca tabo l ism  ( f ragmenta t ion  
o f  a lbum in ,  re lease  o f  p ro - in f lammatory  cy tok ines  a nd  the  use  o f  





F igure  2 .6  The  cause  and  symp toms o f  p ro te in -ene rgy  was t ing  





Nu t r i t iona l  s ta tus  has  a  s ign i f i can t  impact  on  QOL.  Ma lnu t r i t ion  in  
ESKD is  assoc ia ted  w i th  an  ove ra l l  dec l ine  in  QOL.  Ove rwe igh t  and  
obese  pa t ien ts  have  repo r ted  a  g rea te r  number  o f  symptoms when 
on  d ia l ys is  (More i ra  e t  a l . ,  2013 ) .  
 
2.6 .4  Blood pressure  management  in  chronic  k idney d isease  
 
B lood  p ressu re  (BP)  managemen t  i n  CKD pa t ien ts  poses  a  un ique  
cha l lenge .  Hype r tens ion  has  shown  to  be  p reva len t  in  86% o f  
pa t ien ts  w i th  CKD.  The  ab i l i t y  t o  ma in ta in  a  b lood  p ressu re  w i th in  
the  ta rge ted  range o f  <130/80mmHg rema ins  d i sma l  a t  13 .2%  (Shaf i  
e t  a l . ,  2012 ) .  
 
B lood  p ressu re  is  dependent  on  the  complex  in te rp lay  o f  f lu id  
vo lume  and  p rescr i p t ion  o f  pos t -d ia lys i s  ta rge t  we igh t ,  sod ium load ,  
the  ren in -ang io tens in  and  sympathe t i c  nervous sys tem ,  and  the  
d ive rse  exogenous  fac to rs ,  wh ich  inc lude  the  adm in is t ra t ion  o f  
e ry th ropo ies is  s t imu la t ion  agen ts  (ESA) ,  p resc r ibed  
an t ihype r tens ive  med ica t ion  and  d ia l ysa te  concent ra t ion  (Lev in  e t  
a l . ,  2010 ) .  A  s tudy  by Okpech i  et  a l .  (2013 )  i nd ica ted  the  
assoc ia t ion  o f  b lood  p ressu re  to  cogn i t i ve  func t ion  doma in  in  QOL.  
 
W i th  the  p rogress ion  o f  CKD i t  i s  c r i t i ca l  to  assess  pa t ien ts  fo r  
compl ica t ions ,  inc lud ing  anaemia ,  MBD and ma lnu t r i t ion .  
Managemen t  o f  these  comp l ica t ions  can  a l te r  the  cou r se  o f  the  
d isease  and  improve  long - te rm ca re  and  pa t ien t  ou tcome  (Crocke l l ,  
2012 ) .    
 
The  co r rec t ion  o f  ach ievement  o f  a  ta rge t  o f  ca re  o f  each  
compl ica t ion  ou t l ined  above  (anaemia ,  nu t r i t ion ,  MBD and b lood  
p ressu re  management )  has  been  shown to  be  assoc ia ted  w i th  
improved ou tcomes ove ra l l ,  bu t  in  pa r t i cu la r  as  re levan t  f o r  th is  
s tudy ,  they  a re  a l l  assoc ia ted  w i th  improved QOL.  Th is  makes i t  
impo r tan t  as  pa r t  o f  the  assessment  and  management  o f  pa t ien ts  
w i th  ESKD who a re  on  d ia l ys i s .  
 
2.6 .5  Psychosocia l  fac tors  associa ted  w i th  chronic  k idney 
d isease   
 
Ch ron ic  k idney  d isease  is  an  ex is ten t ia l  s t rugg le  -  the  pa t ien t ’s  
i l lness  u l t imate ly  th rea tens  the i r  ex i s tence  (Hagren  e t  a l . ,  2005) .  
Desp i te  t rea tment ,  inc lud ing d ia lys i s  p ro long ing the  l i ves  o f  
pa t ien ts  w i th  ESKD,  pa t ien ts  o f ten  must  cope  wi th  de l e te r ious  
changes in  the i r  hea l th  and  l i f e  s i tua t ion  and  sho r tened su rv i va l  
(Hu tch inson ,  2005 ) .  K idney d isease  is  a  comp lex  d i sease  and  is  
d i f f i cu l t  to  t rea t .  I t  i s  a  d isease  wi th  p ro found e f fec ts  on  a  pa t ien t ’ s  
l i f e ,  w i th  ser ious  phys io log ica l  and  soc io economic  imp l i ca t ions  fo r  




D ia l ys i s  serves  as  a  cons tan t  rem inde r  to  the  pe rson  su f fe r ing f rom 
CKD tha t  they  a re  l i v ing  on  ‘bor rowed ’  t ime  (Hagren  e t  a l . ,  2005 ) .  
D ia l ys i s  pa t ien ts  a re  faced  wi th  se r ious  s t ressors  re la ted  to  the  
i l lness  and  i t s  t rea tment ,  a r i s ing  f rom the  ch ron ic  na tu re  o f  the  
d isease  and  the  in t rus iveness  o f  the  med ica l  t rea tment .  Pa t ien ts  
a re  o f ten  con f ron ted  wi th  l im i ta t ions  in  f ood  and  f lu id  in take ;  w i th  
phys ica l  symptoms such  as  i t ch ing and  lack  o f  ene rgy;  w i th  
psycho log ica l  s t resso rs  such  as  loss  o f  se l f - concep t  and  se l f -
es teem,  fee l ings  about  unce r ta in t y  abou t  the  fu tu re ,  loss  o f  
f reedom,  dependence  on  d ia l ys is  and  fee l ing s  o f  gu i l t  towards  
fami l y  members ,  and  wi th  p rob lems in  the  soc ia l  domain  (Hagren  e t  
a l . ,  2005 ;  T immers  e t  a l . ,  2008) .  
 
A l though d ia l ys is  p ro longs  surv i va l ,  i t  does  no t  re tu rn  the  l i ves  o f  
pa t ien ts  to  the i r  s ta te  o f  hea l th  p r io r  to  the  i l lness  (Hu tch inson ,  
2005 ) .  The  t ime spen t  t rave l ing to  and  f rom d ia l ys is ,  a long wi th  the  
ac tua l  t rea tmen t  t ime,  g i ves  pa t ien ts  very  l i t t l e  ac tua l  t ime fo r  l i v ing  
(Hagren  e t  a l . ,  2005 ) .  Pa t ien ts  a re  o f ten  fu r the r  con f ron ted  wi th  
add i t iona l  cha l lenges ,  i nc lud ing res idua l  u raemic  symptoms,  
compl ica t ions  o f  unde r l y ing  d iseases,  vascu la r  access  p rob lems ,  
and  ove ra l l  sho r tened  l i f e  expec tancy.  Tab le  2 .5  shows  the  ma jo r  
t rans i t ion  in  the  l i ves  o f  pa t ien ts  w i th  k idney  d isease .  Each  
t rans i t ion  poses a  th rea t  to  the  pa t ien t ’ s  pe rspec t i ve  and  requ i res  
a  mu l t i f ace ted  ad jus tment  and  reo r ien ta t ion  to  cope  wi th  i t  



























Tab le  2 .5  The  ma jo r  t rans i t i on  in  the  l i ves  o f  end  s tage  k idney  
d isease  pa t ien ts (Hutch inson ,  2005 ) .  
 
 
Desp i te  d ia l ys is  and  t ransp lan ta t ion  be ing h igh ly  e f fec t i ve ,  i t  does  
no t  re tu rn  the  pa t ien t ’s  l i f e  expectancy back  to  tha t  o f  the  gene ra l  
popu la t ion ,  as  shown  in  F igu re  2 .7 .  End  s tage  k idney  d isease  
pa t ien ts  on  t rea tment  have  s im i la r  mor ta l i t y  ra tes  as  pa t ien ts  w i th  
p ros ta te  and  co lon  cance r  (Hutch inson ,  2005 ) .  
 
Ma jo r  t rans i t i ons  in  the  l i ves  o f  end  s tage  k idney  d isease  
(ESKD) pa t ien ts  
 
  D iagnos is  o f  k idney  d isease  
  D iagnos is  o f  p rogress ion ;  ESKD inev i tab le  
  Ob ta in ing  vascu la r  o r  per i tonea l  access  
  S ta r t i ng d ia l ys i s  t rea tmen t  
  Change  to  a  d i f f e ren t  d ia l ys i s  moda l i t y  
  Rece iv ing a  k idney  t ransp lan t  
  Fa i lu re  o f  vascu la r  o r  per i tonea l  access  
  Fa i lu re  o f  k idney  t ransp lan t  and  re tu rn  to  d ia l ys i s  
  Ma jo r  med ica l  comp l i ca t ion  
  Loss  o f  f unc t ion  (e .g .  loss  o f  a  l imb,  loss  o f  v is ion ,  
dec reased func t ion  to  ca rd iac  dys func t ion )  
  Loss  o f  emp loyment  
  Change  in  l i v ing a r rangements  (e .g .  t ra ns fe r  to  a  nu rs ing 
home or  l ong - te rm ca re  fac i l i t y )  
  Death  o f  ano the r  pa t ien ts  w i th  who a  re la t ionsh ip  has  
deve loped  
  Dec is ion  to  s to p  d ia l ys i s  





F igure  2 .7  Su rv i va l  o f  end  s tage  k idney  d isease  pa t ien ts  in  
compar i son  to  the  su rv i va l  o f  pa t ien ts  w i th  cance r  to  
tha t  o f  the  gene ra l  popu la t ion .  
 
 
A l though the  neph ro logy  team is  equ ipped  to  dea l  w i th  the  med ica l  
and  techn ica l  aspects  o f  ca re ,  the y  a re  o f ten  less  equ ipped to  dea l  
w i th  psychosoc ia l  i ssues  su r round ing CKD.  Seve ra l  s tud ies  have  
shown tha t  ESKD pa t ien ts  su f fe r  f rom dep ress ion .  Dep ress ion  has  
been  repo r ted  to  be  the  most  f requen t  psycho log ica l  p rob lem and 
i s  p reva len t  in  20  to  30% o f  ESKD pa t ien ts .  Dep ress ion  i s  re la ted  
to  h ighe r  morb id i t y  and  mor ta l i t y  ra tes ,  poo re r  comp l iance  to  
t rea tment ,  ma lnu t r i t ion ,  and  in f l ammat ion  (Pa rk  e t  a l . ,  2010 ;  Ten to r i  
and  Mapes ,  2010 ) .   
  
Howeve r ,  he lp ing  pa t ien ts  cope  wi th  these  cha l lenges  is  an  
essen t ia l  pa r t  o f  ca re ,  par t i cu la r l y  i f  ach iev ing QOL i s  a  t rea tment  
goa l  (Hu tch inson ,  2005 ) .  
 
2 .7  Rena l  replacement  therapy  
 
Recent  advances in  d ia l ys is  techno logy ,  so lu tes  and  membranes 
have  resu l ted  in  e f fec t i ve  t rea tment  f o r  ind iv idua ls  who p rev ious ly  
f aced  ce r ta in  dea th .  The  deve lopmen t  o f  RRT,  inc lud ing d ia l ys is  
and  t ransp lan ta t ion ,  has  made  i t  poss ib le  to  p ro long  the  l i ves  o f  
pa t ien ts  w i th  CKD a f te r  t hey  p rogress  to  ESKD.  
 
Fo r  the  vas t  ma jo r i t y  o f  i nd iv idua ls  th i s  w i l l  be  d ia l ys i s ,  e i the r  in -
cen t re  haemod ia lys i s  o r  a t  home per i tonea l  d ia l ys is ,  desp i te  k idney  
t ransp lan ta t ion  be ing  the  the rapy  o f  cho ice  (Korevaa r  e t  a l . ,  2003 ;  
S tan ley,  2010 ) .  Because  the  resu l tan t  inc rease  in  the  inc idence  and  
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preva lence  o f  k idney  d isease  and  a  shor tage  o f  dono rs ,  more  
pa t ien ts  a re  rema in ing on  d ia l ys is  f o r  longe r  per iods  o f  t ime  
(S tan ley ,  2010 ) .  
 
A l though med ica l ,  soc ia l  o r  log is t ic  cons ide ra t ions  may p rec lude  
one  o f  the  d ia l ys i s  f o rms,  f o r  most  pa t ien ts  a  we l l –cons ide red  
de l ibe ra t ion  has  to  be  made  be tween  s ta r t ing  w i th  haemod ia lys i s  o r  
pe r i tonea l  d ia l ys is  (Ko revaar  e t  a l . ,  2003 ) .  
 
Haemod ia lys i s  is  t yp ica l l y  p re fo rmed th ree  t imes  a  week in -cen t re  
on  a  haemod ia lys i s  mach ine  fo r  th ree  to  f i ve  hou rs ,  noc tu rna l  
haemod ia lys is  ove r  s i x  to  e igh t  hou rs ,  and  sho r t  da i l y  d ia l ys is  o f  
th ree  hou rs  eve ry day  (Be rge r  e t  a l . ,  2009 ) .  In  con t ras t ,  PD uses  
the  l in ing o f  the  abdomen,  the  pe r i tonea l  membrane ,  ins tead  o f  a  
d ia l yse r  to  f i l te r  the  b lood .  The  in fused  d ia l ys i s  f lu id  ac ts  as  an  
osmot ic  agent  remov ing  waste  p roducts ,  ove r  the  p rocess  known  as  
an  exchange,  wh ich  fo r  con t inuous ambu la to ry  pe r i tonea l  d ia l ys is  
(CAPD) i s  p re fo rmed four  t imes a  day .  A l te rna t i v e  pe r i tonea l  
d ia l ys i s  moda l i t ies  inc lude  au tomated  per i t onea l  d ia lys i s ,  w i th  an  
au tomated  cyc le r  pe r fo rm ing the  exchanges  overn igh t  (Be rge r  e t  
a l . ,  2009 ) .  
  
The  Cent re  fo r  Med icare  and  Med ica id  S erv i ces  (CMS) ca l l s  f o r  an  
unb iased  p resen ta t ion  o f  a l l  moda l i t ies  to  pa t ien ts  w i th  ESKD 
be fo re  in i t ia t ing  RRT  (Key,  2008 ) .  G iv ing  a  pa t ien t  cho ice  o f  
t rea tment  has  shown  to  improve  QOL  (Avramov ic  and  Ste fanov ic ,  
2012 ) .  Howeve r ,  the  Un i ted  S ta tes  Rena l  Da ta  Sys tem (USRDS) 
W ave s tudy found tha t  on ly  25% o f  pa t ien ts  on  haemod ia lys is  (HD)  
remembered  rece iv ing  in fo rmat ion  abou t  per i t onea l  d ia l ys i s  (PD)  
(Ke l lum and Hoste ,  2008 ) .  In  most  s i tua t ions  a  pa r t i cu la r  t ype  o f  
d ia l ys i s  i s  exc luded  as  a  resu l t  o f  a  pe rson ’s  med ica l  o r  soc ia l  
c i r cumstance .  D i f f i cu l t y  in  coo rd ina t ing  a  par t i cu la r  t ype  o f  d ia l ys i s  
may become an  exc lus ion  fac to r .  In  the  ma jo r i t y  o f  cases  a  pa t ien t  
w i l l  make  a  thought fu l  dec is ion  when s e lec t ing be tween HD o r  PD 
o r  choos ing a  pa l l ia t i ve  end  o f  l i f e  ca re  op t ion  (Ko revaa r  e t  a l . ,  
2003 ) .  
   
In  a  deve lop ing coun t ry  cho ice  o f  moda l i t y  i s  no t  a lways  ava i lab le  
(T rev ino -Becer ra  and  Ma imone ,  2001 ;  Jha  and  Chugh,  2003 ) .  
Pe r i tonea l  d ia l ys is  has  become the  p re fe r red  d ia l ys i s  op t ion  fo r  
ESKD in  coun t r ies  w i th  f i xed  annua l  hea l th ca re  a l loca t ions  because  
o f  i t s  cos t -e f fec t i veness  due  to  e l im ina t ion  o f  cap i ta l  cos ts  in  
se t t ing  up  a  un i t  and  cons ide r ing  tha t  HD un i ts  a re  no t  ava i lab le  to  
a  la rge  number  o f  pa t ien ts  l i v ing in  ru ra l  o r  remote  a reas  (Jha  and  
Chugh,  2003 ) .  In  the  Mex ico  Mode l ,  a l l  pa t ien ts  in i t ia l l y  rece ived  
PD as  a  f i rs t - l ine  the rapy .  Pe r i tonea l  d ia l ys i s  was a  more  cos t -
e f fec t i ve  the rapy .  Howeve r ,  i t  resu l ted  in  ra ised  med ica l  cos ts  
wh ich  were  due  to  long  hosp i ta l i sa t ions  and  re -ope ra t ions .  The  
mode l  f a i led  to  take  in to  accoun t  the  abso lu te  and  re la t i ve  con t ra -
ind ica t ions  to  PD,  wh ich  caused the  mode l  to  f a i l  ove r  and  over  
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aga in .  The  few hosp i ta l s  tha t  p rac t ised  HD were  ove r  the i r  capac i t y  
due  to  fa i led  PD pa t ien ts ,  pa t ien ts  on  HD and  those  awa i t ing  
t ransp lan ta t ion  (Trev ino -Bece r ra  and  Ma imone ,  2001 ) .  
 
The  USRDS (2007 )  repo r ted  the  h ighes t  PD ra tes  in  Hong Kong 
(83%) and  Ja l i s to ,  Mex ico  (72%).  O the r  coun t r ies  w i th  p rominen t  
PD ra tes  inc luded  Ice land  (35%),  Au s t ra l ia  (21%) ,  and  the  UK 
(20%) .  In  2005 ,  on ly  7 .6% o f  Amer icans  on  d ia l ys is  used  PD,  wh i le  
90% were  on  HD (Ke l lum and Hoste ,  2008 ) .  Be rge r  e t  a l .  (2009)  
repo r ted  f ind ings  ind ica t ing  tha t  25% to  33% o f  PD pa t ien ts  swi t ch  
to  HD compared ,  w i th  on ly  3% to  5% o f  HD pa t ien ts  who  swi tch  to  
PD.  
 
Benef i t s  have  been hypo thes ized  fo r  PD ve rsus  HD,  inc lud ing 
f lex ib le  schedu l ing ;  f ewer  need le  s t i cks  (p reserva t ion  o f  
a r te r iovenous  access  s i tes  fo r  f u tu r e  HD and m in im iz ing the  r isk  o f  
b lood -bo rne  in fec t ions ) ;  and  be t te r  p reserva t ion  o f  res idua l  rena l  
f unc t ion  (Berger  e t  a l . ,  2009) .  In  add i t ion ,  PD has  been assoc ia ted  
w i th  grea te r  pa t ien t  sa t is fac t ion  w i th  d ia l ys is  ca re  and  wi th  a  
reduced bu rden  o f  k idney  d isease  (Be rge r  e t  a l . ,  2009 ;  Ma ie r  e t  a l . ,  
2009 ) .  
 
A  randomised  con t ro l  t r ia l  was pe r fo rmed by mu l t ip le  cen t res  in  t he  
Nethe r lands  wi th  on ly  38  pa t ien ts  rec ru i ted .  The  resu l ts  a f te r  
ad jus ted  fo r  age ,  co -morb id i t y  score  and  p r imary  k idney  d isease  
showed a  sma l l  d i f f e rence  in  the  qua l i t y -ad jus ted  l i f e -year  sco re  
(QALY)  be tween  pa t ien ts  s ta r t ing  on  HD and PD.  Pe r i tonea l  d ia l ys is  
showed a  more  fa vou rab le  surv i va l  in  t he  f i rs t  f our  yea rs ,  when 
compared  to  commenc ing wi th  HD.  Howeve r ,  the  s tudy  was l im i ted  
by  the  samp le  s i ze  and  was p rematu re ly  d iscon t inued  as  a  resu l t  
(S tan ley ,  2010 ) .  
 
The  ‘Compar ing the  r isk  fo r  dea th  w i th  a t  home PD and in -cen t re  
HD in  a  na t iona l  coho r t  o f  pa t ien ts  w i th  CKD (CHOICE)  s tudy ’  had  
a  samp le  s i ze  o f  1041  pa t ien ts  on  HD and  PD f rom 81  cen t res  in  
the  USA.  A f te r  ad jus t ing sco res ,  the  r i sk  o f  dea th  was s im i la r  
be tween HD and PD pa t ien ts  undergo ing t rea tment  in  the  f i r s t  year .  
Howeve r ,  in  the  second  yea r  the  mor ta l i t y  r i sk  was  s ign i f i can t l y  
h ighe r  in  the  PD group .  Inadequate  d ia l ys i s  adequacy  measures  and  
fa i lu re  to  reco rd  change in  t rea tment  w ere  ma jo r  l im i ta t ions  in  the  
s tudy  (S tan ley ,  2010 ) .  
 
The  USRDS reg is t ry  da ta  was ex t rac ted  fo r  204  000  pa t ien ts  over  
a  seven  yea r  pe r iod  and  showed a  s ign i f i can t  d i f fe rence  in  the  
mor ta l i t y  ra tes ,  acco rd ing to  spec i f i c  coho r t s  s tud ied  such  as  age ,  
d iabe tes  and  gende r .  There  was no  s ign i f i can t  d i f fe rence  in  the  
ad jus ted  dea th  ra te  fo r  d iabe t ics ;  the  r i sk  was  more  p ronounced  in  
fema les .  A  lower  mor ta l i t y  ra te  fo r  pa t ien ts  unde r  50  yea rs  o f  age  
was  found when  t rea ted  wi th  PD.  Howeve r ,  f a i lu re  to  ad jus t  f o r  
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comorb id i t y ,  d i sease  seve r i t y  and  nu t r i t iona l  s ta tus  were  ma jo r  
l im i ta t ions  in  the  s tudy  (S tan ley ,  2010 ) .  
 
2.8  Transplanta t ion  
 
A f te r  k idney  t ransp lan ta t ion ,  pa t ien ts  face  many new cha l lenges 
inc lud ing r igo rous  med ica t ion  reg imens,  a long wi th  the  unce r ta in t y  
and  fear  o f  o rgan  re jec t ion .  Pa t ien ts  con t inue  to  dea l  w i th  a  l i f e  o f  
ch ron ic  i l l ness  (Sue t -Ch ing  Luk ,  2003 ) .  Desp i te  these  fac to rs ,  
k idney t ransp lan ta t ion  has  sh own to  p rov ide  the  h ighes t  QOL score .  
T ransp lan t  pa t ien ts  have  repo r ted  to  have  improved phys ica l  
hea l th ,  i nc reased leve l  o f  ac t i v i t y ,  and  improved soc ia l  in te rac t ion  
(Shu -Fen and  I -Chuan ,  2005 ) .  A  s tudy  by  Suet -Ch ing  Luk  (2003 )  
has  shown s ign i f i can t  improvemen t  in  phys ica l  f unc t ion ing,  rang ing 
f rom 70  pe rcen t  to  f u l l  recove ry  pos t - t ransp lan t .  Research  has  
shown t ransp lan ta t ion  to  be  be t te r  than  d ia l ys is ,  bo th  in  te rms o f  
economics  and  QOL  (Suet -Ch ing  Luk ,  2003 ;  F ieb iger  e t  a l . ,  2004 ) .  
Th is  has  become increas ing ly  ev iden t  w i th  the  advances in  
immunosuppress ive  the rapy  and  improved g ra f t  and  pa t ien t  su rv i va l  
(F ieb ige r  e t  a l . ,  2004 ) .   
 
T ransp lan ta t ion  is  no t  ava i lab le  to  many pa t ien ts  unde rgo ing 
d ia l ys i s .  W or ldwide  demand fo r  t ransp lan t s  i s  no t  sa t is f i ed .  In  
Sou th  A f r ica  the  sho r tage  o f  ava i lab le  o rgans has  resu l ted  in  an  
inc rease  in  the  leng th  o f  t ime a  pa t ien t  w i l l  be  on  d ia l ys is  wa i t ing 
fo r  a  su i tab le  dono r  (F igu re  2 .8 . ) ,  w i th  a  co r respond ing dec l ine  in  





F igure  2 .8  T ransp lan ta t ion  and  re la ted  wa i t i ng l i s t s  in  South  
A f r i ca  (Pe rsy  e t  a l . ,  2010 ) .  
 
 
The  dec l ine  in  t ransp lan ta t ion  is  no t  on ly  a  resu l t  o f  insu f f i c ien t  
ava i lab i l i t y  o f  o rgans ,  bu t  i s  fu r the r  aggrava ted  by  l im i ted  
resources .  The  fund ing  fo r  pub l ic  hosp i ta ls  in  S outh  A f r i ca  has  been 
32 
 
cur ta i led ,  and  pe rmanen t  s ta f f  sho r tages  and  lack  o f  in f ras t ruc tu ra l  
suppo r t  have  compounded the  issue  (P i t che r  e t  a l . ,  2006 ) .  
 
2.9  Non-d ia lys is  pathw ay 
 
Fo r  some pa t ien ts  d ia l ys i s  i s  ‘ to r tu re ’  and  the  f i r s t  90  day  mor ta l i t y  
amongst  CKD pa t ien ts  is  shock ing,  pa r t i cu la r l y  amongs t  the  e lde r l y ,  
those  wi th  a  number  o f  co -morb id  cond i t ions  and  increased leve l  o f  
dependency  f rom the  s ta r t  o f  d ia l ys i s .  Some pa t ien ts  may choose  
no t  to  s ta r t  d ia lys i s .  W h i le  pa t ien ts  d i scon t inu ing d ia l ys is  may 
surv i ve  a  week o r  two ,  th is  may no t  necessa r i l y  be  t rue  fo r  pa t ien ts  
e lec t ing no t  to  s ta r t  d ia l ys i s ,  leav ing  pa t ien ts  w i th  many anx ie t ies .  
Pa t ien ts  may choose  a  pa l l ia t i ve ,  end  o f  l i f e  care  o r  a l te rna t i ve ly  
known as  the  max imum conserva t ive  managemen t  pa thway.  Th is  
pa thway focuses on  a  pe rson ’s  QOL and concent ra tes  on  m in im iz in g 
the  symptoms o f  k idney  fa i lu re ,  f reedom f rom pa in ,  p repa ra t ion  fo r  
dea th ,  and  the  oppo r tun i t y  to  ach ieve  a  sense  o f  comp le t ion  (Pr i ce ,  
2003 ;  Bu rns  and  Carson ,  2007 ) .  Pa l l i a t i ve  ca re  i s  de f ined  as  
comprehens ive  management  o f  the  phys ica l ,  psycho log ica l ,  soc ia l ,  
sp i r i tua l  and  ex is ten t ia l  needs o f  pa t ien ts .  I t  i s  espec ia l l y  su i ted  to  
the  ca re  o f  peop le  w i th  incu rab le ,  p rogress ive  i l lnesses  ( Pr ice ,  
2003 ) .  
 
Pa l l i a t i ve  care  shou ld  be  o f fe red  to  pa t ien ts  cons ide r ing  ESKD,  and  
espec ia l l y  those  pa t ien ts  who  a re  known to  have  poore r  ou tcomes ,  
f o r  examp le  e lde r l y  pa t ien ts  ove r  80  yea rs .  I t  may even  be  
app rop r ia te  in  env i ronmen ts  where  d ia l ys i s  is  no t  a f fo rdab le  o r  
assoc ia ted  co -morb id  cond i t ions  a re  un t rea tab le .  I t  i s  f o r  a l l  these  
s i tua t ions  tha t  those  peop le  w i th  advanced k idney fa i lu re  a re  
o f fe red  managemen t  a l te rna t i ves  wh ich  may o f fe r  them a  be t te r  
QOL.  Th is  pa thway may inc lude  a  conse rva t i ve  t rea tment  pa thway 
o r  w i thdrawa l  f rom d ia l ys is .  W h i le  d ia l ys i s  may o f fe r  a  be t te r  qua l i t y  
and  quan t i t y  o f  l i fe  compa red  to  conserva t i ve  management ,  t h i s  may 
no t  a lways  be  the  s i tua t ion ;  hence ,  the  pa t ien t  i s  en t i t led  to  be  we l l  
i n fo rmed o f  a l l  op t ions  and  the  po ten t ia l  ou tcome be fo re  embark ing 
on  such  the rapy .  Qua l i t y  and  quant i t y  o f  l i f e  a re  c r i t i ca l  a reas  
a round  the  se lec t ion  o f  t rea tment  pa thways ,  howeve r ,  no  
randomised  con t ro l  t r ia l s  have  been conducted  in  th is  a rea  and  on ly  
a  sma l l  number  o f  obse rva t iona l  s tud ies  p rov ide  gu idance ,  t hus  
p red ica t ing wh ich  pa t ien ts  w i l l  have  poo r  ou tcomes i s  p rob lemat i c  
(Fasse t t  e t  a l . ,  2011 ) .   
 
2.10  F inanc ia l  burden o f  chron ic  k idney d isease management  
 
Economic  and  manpower  fac to rs  o f ten  d e te rm ine  the  ava i lab i l i t y  o f  
i n -cen t re  HD;  in  low- income soc ie t ies  ESKD pa t ien ts  o f ten  d ie  
w i thou t  t he  benef i t  o f  RRT due to  a  lack  o f  f unds  (Bamgboye,  2003 ) .  
In  Ind ia  and  Pak is tan ,  t rea tment  f o r  ESKD is  a  low p r io r i t y  f o r  pub l ic  
hosp i ta ls  w i th  m in ima l  resou rces .  Less  than  10% o f  a l l  pa t ien ts  in  
Pak is tan  and  Ind ia  rece ive  RRT  whereas  50% o f  pa t ien ts  in  S outh  
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Af r i ca  rece ive  RRT  (Sch ieppat i  and  Remuzz i ,  2005 ;  Pozo  e t  a l . ,  
2012 ) .   
 
F i f teen  pe rcen t  o f  the  wor ld ’ s  popu la t ion  is  rece iv ing haemod ia lys is  
-  80% o f  the  pa t ien t s  a re  in  Eu rope ,  No r th  Amer ica  and  Japan.  The  
rema in ing 20% is  t rea ted  in  100  deve lop ing coun t r ies  tha t  
cons t i tu te  50% o f  the  wor ld ’ s  popu la t ion .  Fewer  than  5% o f  pa t ien ts  
g loba l l y  a re  f rom Sub -Saharan  A f r ica .  A  la rge  p ercen tage  o f  peop le  
l i v ing in  the  poo res t  coun t r ies  d ie  o f  u raem ia ,  a  t rea tab le  cond i t i on  
(Sch ieppat i  and  Remuzz i ,  2005 ;  Pozo  e t  a l . ,  2012 ) .  
 
In  the  ma jo r i t y  o f  coun t r ies  in  Sub -Saharan  A f r ica ,  d ia l ys i s  is  
f unded by  the  pa t ien t .  As  shown  be low (F igu re  2 .9 ) ,  75% o f  pa t ien ts  
can  a f fo rd  to  pay  fo r  d ia l ys is  f o r  less  than  a  week,  14% fo r  up  to  
four  weeks ,  7% fo r  up  to  12  weeks  and  on ly  4% o f  pa t ien ts  can  





F igure  2 .9   A f fo rdab i l i t y  o f  d ia l ys is  in  Sub -Saharan  A f r i ca   
(Pe rsy  e t  a l . ,  2010 ) .  
 
 
The  benef i t s  o f  s t re t ch ing hea l thca re  resou rces  dur ing a  t ime o f  
dwind l ing resou rces  canno t  be  ove r looked .  T ransp lan ta t ion  o f fe rs  a  
reduc t ion  in  the  cos t  f rom the  second yea r ;  however ,  i t  i s  l im i ted  by  
o rgan  ava i lab i l i t y .  T ransp lan ta t ion  as  a  moda l i t y  o f  RRT  i s  no t  
w ide ly  ava i lab le  in  low- income count r ies .  W h i le  the  US A,  Europe  
and  the  M idd le  Eas t  have  30% o f  ESKD pa t ien ts  t ransp lan ted ,  Sub -
Saharan  A f r i ca  w i th  the  exc lus ion  o f  S ou th  A f r ica  has  less  than  1% 
t ransp lan ted .  In  Bang ladesh ,  the  p reva lence  ra te  o f  a  func t ion ing 
g ra f t  i s  on ly  2 .6  PMP.  In  Ind ia  and  Pak is tan ,  on ly  5% o f  ESKD 
pa t ien ts  w i l l  rece ive  a  k idney  (Sch ieppa t i  and  Remuzz i ,  2005 ;  Persy  
e t  a l . ,  2010 ) .  
 
The  cos ts  o f  home PD can  be  subs tan t ia l l y  less  than  in -cen t re  HD.  
Se l f - ca re  d ia l ys i s  no t  on ly  p rese rves  nu rs ing  resources ,  bu t  cos ts  
app rox ima te ly  $20  000  less  pe r  yea r  than  in -cen t re  HD (Ke l lum and 




Desp i te  the  overa l l  cos ts  o f  PD compared  to  in -cen t re  HD,  
Med ica re ’s  sys tem pays  s im i la r l y  fo r  e i t he r  moda l i t y .  Th is  may seem 
to  make  e i the r  moda l i t y  equa l l y  a t t rac t i ve  and  even  make PD more  
a t t rac t i ve ;  howeve r  the  cos t  o f  ma in ta in ing an  HD fac i l i t y  may 
encou rage  c l in ic ians  to  d i rec t  pa t ien ts  to  in -cen t re  HD to  f i l l  a l l  
ava i lab le  s lo ts .  The  s lo t  w i l l  ex i s t  whether  f i l led  o r  no t ,  thus  i t  
becomes  more  p ro f i t ab le  fo r  a l ready  unde r - re imbursed  p rov ide rs  to  
make use  o f  the  HD s lo t .  Se t t ing up  a  pa t ien t  a t  home fo r  PD incu rs  
new cos ts  and  leaves  the  HD cen t re  w i th  an  empty ,  p ro f i t  d ra in ing  
cha i r  (Ke l lum and Hoste ,  2008 ) .   
 
A  s tudy  pe r fo rmed  by  Be rger  et  a l .  (2009 )  showed 12% o f  t he i r  
sample  commenced PD;  a  to ta l  o f  56  ve rsus  the  407  HD pa t ien ts ,  
w i th  i t  be ing es t imated  76  to  79% o f  pa t ien ts  had  no  con t ra -
ind ica t ions  and  cou ld  rece ive  e i the r  moda l i t y .  The i r  s tudy resu l ts  
sugges t  tha t  an  expanded  use  o f  PD ,  in  l ieu  o f  HD ,  may y ie ld  
subs tan t ia l  economic  benef i t s  to  p r i va te  paye rs  (Be rge r  e t  a l . ,  
2009 ) .  
 
Be rge r  et  a l .  (2009 )  fu r the r  f ound  tha t  pa t ien ts  beg inn ing  PD were  
s ign i f i can t l y  less  l i ke l y  than  those  in i t ia t ing t r ea tment  w i th  HD to  
be  hosp i ta l i sed  ove r  12  months  and  had  s ign i f i can t l y  lower  to ta l  
hea l thca re  cos ts  ove r  th is  pe r iod .  
 
Hea l thca re  sho r tage s  co inc ides  w i th  the  bu rgeon ing ESKD 
popu la t ion ,  p rov id ing se l f -ca re  d ia l ys is  op t ions  reserves  labou r  
i n tens ive  resou rces  fo r  those  unab le  to  pa r t i c ipa te  in  se l f - ca re  
(Ke l lum and Hoste ,  2008 ) .  
 
2.11  Heal th - re la ted qual i ty o f  l i fe  
 
Hea l th - re la ted  qua l i t y  o f  l i f e  (HRQOL)  has  become an  inc reas ing ly  
impor tan t  marke r  o f  t rea tment  qua l i t y  in  many ch ron ic  d iseases  
(Rod r igues  F ruc tuoso  e t  a l . ,  2011 ) .   
 
Qua l i t y  o f  l i f e  is  de f ined  as  the  sub jec t i ve  assessment  o f  the  impact  
o f  d isease  and  i t s  t rea tment  across  the  phys ica l ,  psycho log ica l  and  
soc ia l  doma ins  o f  f unc t ion ing and  we l fa re  (F igure  2 .10 )  (F inke ls te in  






F igure  2 .10  Hea l th - re la ted  qua l i t y  o f  l i f e  (F inke ls te in  e t  a l . ,  2009 ) .  
 
 
Qua l i t y  o f  l i f e  has  add i t iona l l y  been  de f ined  as  “a  sys temic  
f ramework  th rough wh ich  to  v iew work  a imed towards  improv ing the  
l i ves  o f  ind iv idua ls ”  (Ga l loway,  2005 ) .  
 
The  HRQOL a reas  o f  d i f f i cu l t l y  most  o f ten  c i ted  fo r  CKD i s  cogn i t i ve  
dys func t ion ,  dep ress ion ,  anx ie t y ,  pa in ,  s leep  d is tu rbance ,  reduced 
phys ica l  f unc t ion ing,  sexua l  dys func t ion ,  reduced soc ia l  
i n te rac t ion ,  and  reduced g loba l  pe rcep t ion  o f  gene ra l  hea l th  o r  
QOL.  Symptoms common ly  repor ted  a re  musc le  weakness ,  res t less  
legs  and  pos t -d ia lys i s  f a t i gue  (F inke ls te in  e t  a l . ,  2009 ) .  
 
2.11 .1  Measur ing qua l i ty o f  l i fe   
 
Qua l i t y  o f  l i f e  in  CKD is  impor tan t  to  measu re  as  ESKD is  a  fa ta l  
d isease  wi thou t  the rapeu t i c  in te rven t ion .  The  the rapeu t i c  
i n te rven t ion  in  t he  fo rm o f  RRT is  f u r ther  assoc ia ted  w i th  s ign i f i can t  
s ide  e f fec ts  and  func t iona l  impa i rmen t  (Faye rs  and  Mach in ,  2007 ) .  
 
T rad i t iona l l y  med ic ine  has  focused on  symptom re l ie f  as  an  
ou tcome measu re ;  howeve r ,  as  w i th  many ch ron ic  d iseases ,  
i nc lud ing CKD,  QOL has  p roven  to  be  equa l l y  o r  more  benef ic ia l  to  
pa t ien ts  as  an  ou tcome measure  (Faye rs  and  Mach in ,  2007 ) .  
 
The  co l lec t ion  o f  Q OL da ta  and  communica t ion  to  pa t ien ts ,  
acco rd ing  to  Fayers  and  Mach in  (2007 ) ,  has  shown  to  be  benef i c ia l  
to  pa t ien ts ;  i t  has  enab led  pa t ien ts  to  be t te r  unde rs tand  the i r  
d isease ,  the  consequences o f  the i r  i l lness  and  i t s  assoc ia ted  
t rea tment .  
 
The  Un i ted  S ta tes  Cent re  fo r  Med ica re  S e rv i ces  has  manda ted  the  
measurement  o f  HRQOL rou t ine ly ,  w i th in  four  months  o f  in i t ia t ion  
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of  t rea tment  and  yea r l y  t herea f te r ,  un less  a  l i f e -chang ing  even t  
occu rs ,  i n  wh ich  case  more  f requent  measurements  a re  to  be  taken  
(F inke ls te in  e t  a l . ,  2009 ) .  
 
2.11 .1 .1  Approaches to  measur ing qua l i ty o f  l i fe  
  
Obse rve rs  have  shown to  be  poor  judges o f  pa t ien t s ’  op in ions .  
Independen t  assessments  by  bo th  h ea l thca re  p rov ide rs  and  
pa t ien ts ’  re la t i ves  have  shown  ma jo r  d i f f e rences  to  repor ted  
ou tcomes f rom pa t ien ts .  Obse rvers  have  a  tendency  to  
unde res t imate  the  psycho log ica l  impact  and  overes t imate  the  more  
obv ious  symptoms such  as  pa in ,  nausea and  vomi t ing  (Faye rs  and  
Mach in ,  2007 ) .   
 
Of ten  pa t ien ts  a re  w i l l ing  to  accep t  unp leasant  therapy  in  exchange 
fo r  a  modest  benef i t  in  te rms o f  cu re ;  whe reas  hea l thca re  
p ro fess iona ls  a re  more  l i ke l y  to  say they wou ld  re fuse  care  fo r  l i t t le  
benef i t  (Faye rs  and  Mach in ,  2007 ) .  
 
Hea l thca re  p ro fess iona ls  base  ove ra l l  QOL  on  phys ica l  s igns  and  
symptoms and  tox ic i t y .  Howeve r ,  in  many d iseases inc lud in g CKD 
conven t iona l  c l in ica l  ou tcomes  have  p roven  to  be  p oo r l y  co r re la ted  
w i th  pa t ien t s ’  assessment  o f  QOL  (Faye rs  and  Mach in ,  2007 ) .  
 
Pa t ien ts ’  percep t ion s  o f  QOL and gene ra l  we l l -be ing  a re  in f luenced 
by  bo th  the  c l in ica l  man i fes ta t ion  o f  the i r  d isease  as  desc r ibed  
above  (2 .6 )  and  the  benef ic ia l  o r  adve rse  e f fec t  o f  the i r  t rea tment ,  
as  we l l  as  o the r  non -b io log ica l  f ac to rs ,  i nc lud ing pa t ien t s ’  cu l t u ra l  
be l ie f s  and  the i r  ind iv idua l  va lue  (O l i ve i ra  e t  a l . ,  2012 ) .   
 
2.11 .2  Ins truments  measur ing qual i ty o f  l i fe  
 
A  va r ie t y  o f  too ls  eva lua t ing  HRQOL a re  ava i lab le .  Qua l i t y  o f  l i f e  
assessmen ts  can  be  c lass i f ied  as  e i ther  gene r ic  o r  d isease  spec i f i c  
(N issenson and  F ine ,  2008 ;  Danquah  e t  a l . ,  2010 ) .  Gener ic  
i ns t ruments  inc lude  s ing le  ind ica to rs ,  hea l th  p ro f i les  and  u t i l i t y  
measures ,  whe reas  d isease  spec i f i c  ins t rumen ts  focu s  on  a  
pa r t i cu la r  d i sease  o r  popu la t ion  (Danquah  e t  a l . ,  2010 ) .   
 
2.11 .2 .1  Gener ic  ins truments  
 
Gener i c  ins t ruments  eva lua t ing  QOL in  adu l t  pa t ien ts  on  d ia l ys is  
i nc lude  the  W or ld  Hea l th  Organ iza t ion  Qua l i t y  o f  L i f e -Bre f  
(W HOQOL -BREF) ,  wh ich  is  a  26 - i tem quest ionna i re  w i th  fou r  
doma ins  p lus  an  ove ra l l  QOL  and  gene ra l  hea l th  sco re .  The  use  o f  
the  s i x  doma ins  in  the  sco re  has  been  c r i t i c ised ,  as  the  domains  
were  se lec ted  wi th  no  ra t iona le  fo r  use .  Fu r the rmore ,  t he  
quest ionna i re  exc luded  c ommon  doma ins  o f  QOL,  such  as  we l l -
be ing  and  p roduc t i v i t y .  Howeve r ,  the  W HOQOL -BREF has  repor ted  
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a  Cronbach ’s  a lpha  sco re  o f  grea te r  than  0 .69  fo r  a l l  sca les  and  a  
0 .93  fo r  the  to ta l  sca le  (Ga l loway,  2005 ) .   
 
The  Beck  Depress ion  Inven to ry (BDI )  i s  a  21 - i tem quest ionna i re  
used  to  measu re  dep ress ion  and  has  a  repo r ted  Cronbach ’s  a lpha  
o f  0 .89  in  a  s tudy  on  the  e f fec t  o f  an  adapta t ion  t ra in ing  p rogramme 
on  ESKD.  Research  papers  p resen ted  on  th i s  ins t rument  have  no t  
shown ev idence  o f  re l iab i l i t y  o r  va l id i t y .  The  Cogn i t i ve  Depress ion  
Index (CDI )  i s  a  15 - i tem subse t  o f  the  BDI  and  assesses dep ress ive  
symptoms.  Research  has  no t  repor ted  re l iab i l i t y  bu t  has  s hown the  
cor re la t ion  be tween CDI  and  BDI  and  is  assoc ia ted  w i th  mor ta l i t y  
i n  pa t ien ts  w i th  k idney  d isease  (Danquah  e t  a l . ,  2010 ) .  A  c ross -
sec t iona l  ana lys is  o f  628  sub jec ts  has  shown  unemp loyment ,  l ow 
income and  lower  QOL  sca le  scores  a re  independent l y  and  
s ign i f i can t l y  assoc ia ted  w i th  a  h ighe r  Beck  Depress ion  score  
(F ische r  e t  a l . ,  2010 ) .  
 
The  I l lness  E f fects  Quest ionna i re  ( IEQ)  sub jec t i ve ly  assesses  a  
pe rson ’s  percep t ion  o f  how an  i l l ness  in te r fe res  w i th  the i r  persona l ,  
phys ica l  and  soc ia l  behav iou r .  The  I l lness  E f fec ts  Quest ionna i re  
has  a  h igh  in te rna l  and  tes t - re tes t  re l iab i l i t y  and  s t rong ly  co r re la tes  
w i th  dep ress ion  in  pa t ien ts  w i th  k idney  d isease  and  o ther  d i seases  
(Danquah  e t  a l . ,  2010 ) .  The  S ickness  Impact  Pro f i l e  (S IP )  is  a  
w ide ly  used  ins t rument ,  con ta in ing  136  i tems  tha t  co l lec t i ve ly  
desc r ibe  the  e f fec t  i l lness  h as  on  a  pa t ien t ’ s  behav iou r  (N issenson 
and  F ine ,  2008 ) .   
 
Ano the r  too l  w ide ly  used  i s  the  Not t ingham Hea l th  P ro f i le  (NHP)  
wh ich  measu res  the  e f fec t  o f  phys ica l ,  soc ia l  and  emot iona l  hea l th  
p rob lems on  func t ion ing  (N issenson and  F ine ,  2008 ;  Danquah  e t  
a l . ,  2010 ) .  A  s tudy  done on  the  impact  o f  s leep - re la ted  d iso rde rs  
on  QOL o f  pa t ien ts  on  HD  us ing  the  NHP d id  no t  repo r t  any  ev idence  
on  re l iab i l i t y  o r  va l id i t y .  Howeve r ,  in  a  s tudy  o f  pa t ien ts  w i th  lower  
l imb  a therosc le ro t i c  d isease ,  i t  was  repo r ted  tha t  the  NHP showed 
ev idence  o f  con ten t ,  conve rgen t  and  d isc r im ina te  va l id i t y  (Danquah  
e t  a l . ,  2010 ) .  
 
The  Ka rno fsky Sca le  cons is ts  o f  11  ca tego r ies  used  to  measu re  the  
phys ica l  d imens ion  o f  QOL.  I t  ranks  the  pe r fo rmance s ta tus  f rom a  
sco re  o f  0  fo r  dea th  to  100  fo r  no rma l  f unc t ion ing  (N issenson  and  
F ine ,  2008 ;  Danquah  e t  a l . ,  2010) .   
 
The  Qua l i t y  o f  Amer i can  L i f e  (QALI )  was in i t ia l l y  deve loped to  
measure  a  pa t ien t ’ s  pe rce ived  QOL by measu r ing  a  pa t ien t ’ s  
pe rcep t ion  o f  the i r  soc io -psycho log ica l  cond i t ion ,  needs ,  and  
expec ta t ions  o f  l i f e ,  as  we l l  as  the  degree  to  wh ich  those  needs 
were  sa t is f ied .  The  sca le  has  s ince  been adapted  in to  seven  
va r iab les  and  two sca les  f rom the  QAL I  to  assess  QOL a f te r  med ica l  




The EuroQOL -5  D imens ions  (EQ -5D)  is  the  mos t  w i de ly  used  
gene r i c  popu la t ion  based measu re  wh ich  measu res  QOL in  any  
se t t ing.  I t  i s  made  up  o f  f i ve  domains  de f in ing hea l th  (Danquah  e t  
a l . ,  2010 ;  Ta j ima  e t  a l . ,  2010 ) .  A  s tudy us ing the  EQ -5D 
quest ionna i re  on  569  CKD ou t -pa t ien ts  in  Japan showed the  dec l ine  
in  HRQOL wi th  the  p rogress ion  o f  CKD.  I t  f u r the r  showed anaemia ,  
ma lnu t r i t ion ,  hyper tens ion  and  d iabe tes  to  be  re la ted  to  a  dec rease  
in  QOL (Ta j ima  e t  a l . ,  2010 ) .  
 
The  l i f e  sa t i s fac t ion  sco re  (FLZ)  cons is t s  o f  16  d imens ions ,  d i v ided  
in to  e igh t  domains ,  and  resu l t s  in  two  ove ra l l  compos i te  sco res ,  a  
l i f e  sa t i s fac t ion  sco re  and  a  gene ra l  sco re .  The  in te rna l  cons is tency  
sco re  fo r  the  two  scores  were  repo r ted  to  be  0 .82  and  0 .89  
respect i ve ly  (Go ldbeck  and  Schmi tz ,  2001 ) .  
 
The  QOL pro f i le  f o r  ch ron ic  d i seases (PLC)  is  a  German 
quest ionna i re  focus ing  on  the  psycho log ic a l  i ssues  o f  l i v ing  w i th  a  
chron ic  d isease .  I t  con ta ins  40  i tems ,  wh ich  a re  g rouped in to  s i x  
f unc t iona l  o r  symptom sco res .  Each  quest ion  has  a  f i ve  po in t  ra t ing 
sys tem.  A  h igh  in te rna l  cons is tency  (Cronbach  a lpha  sco re  o f  
>0 .75)  and  a  med ium re tes t  re l iab i l i t y  (0 .5  to  0 .8 )  were  
demonst ra ted  fo r  the  sca les  in  d i f f eren t  popu la t ions .  I t  i s ,  howeve r ,  
l im i ted  by  the  lack  o f  d i sease  spec i f i c  symptoms sca les  (Go ldbeck  
and  Schmi t z ,  2001 ) .  
 
2.11 .2 .2  D isease speci f ic  ins truments  
 
As  opposed  to  gene r ic  ins t rumen ts ,  d i sease  spec i f i c  ins t ruments  
a re  more  sens i t i ve  in  de te rmin ing the  range o f  impa i rment ,  more  
respons ive  to  change ,  more  f lex ib le  and  have  g rea te r  re levance  to  
c l in ica l  dea l ing  wi th  a  pa r t icu la r  d isease  (Danquah  e t  a l . ,  2010 ) .  
Ch ron ic  k idney  d isease  pa t ien ts ,  i n  pa r t i cu la r ,  p resen t  w i th  a  
un ique  se t  o f  phys ica l ,  psycho log ica l ,  soc ia l  and  occupat iona l  
cha l lenges ;  the re fo re  they  shou ld  be  assessed wi th  a  d isease  
spec i f i c  too l  (N issenson and  F ine ,  2008 ) .  
 
The  Ch inese  D ia lys i s  Qua l i t y  o f  L i fe  Sca le  (CDQOLS)  i s  a  d i sease  
spec i f i c  ins t rument  used  fo r  assess ing QOL in  Ch inese  d ia l ys i s  
pa t ien ts .  The  CDQOLS is  a  29 - i tem,  5  po in t  sca le .  The  Fer rans  and  
Powers  Qua l i t y  o f  L i f e  Index  o f  d ia lys i s  (QLI )  i s  a  two  par t  64 - i tem,  
6 -po in t  measure  w i th  32  i tems in  each  pa r t .  The  QL I  measu re s  
sa t is fac t ion  w i th  va r ious  aspects  o f  l i f e  and  the  impor tance  o f  each  
aspec t  o f  l i f e  to  t he  pe rson .  Ev idence  o f  re l iab i l i t y  ( tes t - re tes t :  081 )  
has  been repo r ted ,  a long  wi th  va l id i t y  (con ten t ,  cons t ruc t  and  
c r i te r ion  va l id i t y )  on  88  g raduat es  and  37  d ia lys i s  pa t ien ts  
(Danquah  e t  a l . ,  2010 ) .  However ,  in  the  2002 se l f -ca re ,  se l f -
e f f i c iency  s tudy  on  pa t ien ts  on  HD no  ev idence  o f  va l id i t y  o r  




One o f  most  w ide ly  used  d isease -spec i f i c  HRQOL ins t ruments  i s  
the  Med ica l  Outcomes S tudy  (MOS) 36 - I tem Shor t -Form Hea l th  
Su rvey ,  SF -36 .  The  US Med ica re  sys tem has endo rsed  the  
p re fe ren t ia l  use  o f  the  SF -36  quest ionna i re  (F inke ls te in  e t  a l . ,  
2009 ) .   
 
The  SF-36  is  a  va l ida ted  36 - i tem quest ionna i re  cove r ing  issues  
re la ted  to  phys ica l ,  psycho log ica l  and  soc ia l  f unc t ion ing tha t  
gene ra tes  score  f rom 0  (wo rs t )  to  100  (bes t )  f o r  e igh t  sub -sca les  o f  
QOL.  The  phys ica l  f unc t ion ing (PF)  sco re s  a  pa t ien t ’s  pe r fo rma nce 
re la ted  to  da i l y  ac t i v i t ies ;  ro le -phys ica l  (RP)  rega rds  the  impact  o f  
phys ica l  hea l th ;  bod i l y  pa in  (BP)  eva lua tes  the  pa in  leve l  and  i t s  
impac t  on  norma l  d ia l ys i s  ac t i v i t ies ;  gene ra l  hea l th  (GH)  eva lua tes  
sub jec t i ve  percep t ion  abou t  p resen t  and  fu tu re  hea l th  s t a tus  and  
res is tance  to  i l lness ;  v i ta l i t y  (VT)  scores  a  pa t ien t ’s  f ee l ings  abou t  
h is /he r  ene rgy  leve ls ,  v i ta l i t y  and  momen ts  o f  fa t i gue ;  soc ia l  
f unc t ion ing  (SF)  sco res  the  impact  o f  hea l th  on  rou t ine  soc ia l  
ac t i v i t ies ;  ro le -emot iona l  (RE)  measures  the  in f lu ences o f  
emot iona l  s ta tus  on  da i l y  ac t i v i t ies ;  and  menta l  hea l th  (MH)  sco res  
humour  and  we l l -be ing,  inc lud ing dep ress ion  and  anx ie t y  (F igure  
2 .11)  (Lopes  e t  a l . ,  2007 ;  N issenson  and  F ine ,  2008 ;  Santos  e t  a l . ,  
2009 ) .  
 
The  two summary  scores  o f  the  SF -36 ,  t he  phys ica l  component  
summary  (PCS)  and  the  menta l  component  summary  (MCS),  a re  
de r i ved  f rom the  e igh t  sca les  (F igure  2 .11 . ) .  The  PCS is  de f ined  as  
the  ex ten t  to  wh ich  hea l th  l im i ts  phys ica l  ac t i v i t ies  such  as  se l f -
ca re ,  wa lk ing ,  c l imb ing h i l l s  and  s ta i rs ,  and  modera te  and  v igo rous  
ac t i v i t ies .  The  menta l  component  sco re  inc ludes  dep ress ion ,  
behav iou ra l /emot iona l  con t ro l ,  anx ie t y ,  f ee l ing o f  be long ing and  the  
pos i t i ve  a f fec t .  T he  two summary  sco re  enab le  a  fas t  eva lua t ion  o f  
the  HRQOL,  w i th  m in ima l  loss  o f  in fo rmat ion  when the  e igh t  sca les  
a re  resumed in  the  two  ma in  componen ts ,  phys ica l  and  men ta l  
(Hays  e t  a l . ,  1995 ;  Lopes  e t  a l . ,  2007 ;  N issenson and  F ine ,  2008 ;  



















F igure  2 .11  D iagrammat i c  represen ta t ion  o f  SF -36  mode l  (Lopes  e t  





The  to ta l  sco res  in  the  SF -36  a re  fu r the r  compounded to  y ie ld  th ree  
cumula t i ve  sco res ,  the  symp tom/prob lem l i s t ,  the  e f fec t  o f  k idney 
d isease  on  da i l y  l i f e ,  and  the  bu rden  o f  k idney  d isease ,  wh ich  i s  
de f ined  in  Tab le  2 .6  (Maza i rac  e t  a l . ,  2012 ) .  
 
 
Tab le  2 .6  The  k idney  d isease  qua l i t y  o f  l i f e  shor t  f o rm:  k idney  




The  k idney  d isease  qua l i t y  o f  l i f e  sho r t  f o rm (KDQOL -SF T M )  was 
deve loped to  take  in to  account  pa r t i cu la r  concerns  o f  pa t ien ts  w i th  













mul t id imens iona l ,  re l iab le  and  va l ida ted  quest ionna i re  spec i f i ca l l y  
des igned fo r  d ia lys i s  pa t ien ts .  Re l iab i l i t y  o f  t he  SF -36  has  been 
es t imated  p rev ious ly  ove r  a  w ide  range o f  hea l th  p rob lems us ing 
bo th  in te rna l  cons is tency measu res  (Cronbach ’s  a lpha  and  in te r -
i tem co r re la t ions )  and  tes t – re tes t  methods  (C lea ry ,  2005 ) .  Danquah 
et  a l .  (2010 )  repor ted  a  Cronbach ’s  a lpha  o f  0 .91  fo r  the  PCS and 
0 .88  fo r  the  MCS.  
 
The  HRQOL sca les  o f  the  SF -36  a re  sco red  in  f i ve  s teps :  1 )  da ta  
c lean ing ,  the  chang ing o f  ou t  o f  range  sco res  to  m iss ing  va lues ;  2 )  
i tem reca l ib ra t ion  and  sk ip  pa t te rn  recod ing;  3 )  reve rse  sco r ing o f  
i tems ;  4 )  t rans fo rm ing i tem sco re  w i th in  a  range o f  0 -100 ,  w i th  the  
h ighe r  sco re  ind ica t ing the  absence  o f  comp l ica t ions ;  5 )  ave rag ing 
i tems  ac ross  the  sco res  (Hays  e t  a l . ,  1995 ;  Maza i rac  e t  a l . ,  2012 ) .  
 
S tud ies  us ing the  SF -36  have  ind ica ted  tha t  reduced sco res  in  HD 
pa t ien ts  a re  assoc ia ted  w i th  s ign i f i can t l y  h ighe r  hosp i ta l i s a t ion  
ra tes  and  mor ta l i t y .  Fo r  examp le ,  reduced PCS (<25)  on  the  SF -36  
Hea l th  Survey  have  been  assoc ia ted  w i th  nea r l y  a  two fo ld  g rea te r  
chance  o f  dea th  and  a  60% grea te r  chance  o f  hosp i ta l i s a t ion  than  
pa t ien ts  (a f te r  co r rec t ions  fo r  a   va r ie t y  o f  s tanda rd  va r iab les )  in  
s tud ies  invo lv ing seve ra l  thousand  HD pa t ien ts  in  the  D ia lys is  
Ou tcomes and  P rac t ice  Pa t te rn  S tudy  (DOPPS)  (F inke ls te in  e t  a l . ,  
2009 ) .  
 
A l though the re  a re  mu l t ip le  HRQOL too ls  tha t  have  been we l l  
documented  in  te rms  o f  va l id i t y  and  re l iab i l i t y ,  each  take  a  d i f f e ren t  
app roach  to  measur ing  the  h igh ly  comp le x  cons t ruc t  o f  HRQOL  
(Saban  e t  a l . ,  2008 ) .   
 
Ins t ruments  used  to  assess  HRQOL shou ld  invo lve  bo th  sub jec t i ve  
and  ob jec t i ve  measu res .  Sub jec t i ve  assessmen ts  invo lve  pa t ien t -
repo r ted  ou tcomes ,  wh ich  can  be  de f ined  as  measu rements  o f  any 
aspec t  o f  a  pa t ien t ’ s  hea l th  s ta tus  tha t  comes d i rec t l y  f rom the  
pa t ien t ,  w i thou t  the  in te rp re ta t ion  o f  the  response  by  a  hea l th ca re  
p rov ider .  The  impor tance  o f  pa t ien t s ’  pe rcep t ions  o f  the i r  own 
phys ica l  and  menta l  f unc t ion ing has  been  emphas ized .  The  pa t ien t  
i s  the  expe r t  when i t  comes to  assess ing h is /he r  own QOL.  Th is  i s  
pa r t i cu la r l y  impor tan t ,  as  i t  perm i ts  the  fo rmu la t ion  o f  e f fec t i ve  
t rea tment  s t ra teg ies  fo r  the  ind iv idua l  pa t ien t  (F inke ls te in  e t  a l . ,  
2009 ) .   
 
On  the  o ther  hand,  the  med ica l  team may need to  inc lude  ob jec t i ve  
assessmen ts  o f  the  pa t ien t ’s  s ta tus  to  eva lua te  the  impact  o f  hea l th  
on  QOL and fo rmu la te  c l in i ca l  in te rven t ion  s t ra teg ies .  Fo r  example ,  
phys ica l  f unc t ion ing can  be  assessed by pa t ien t  repo r t ing  o r  
documented  by  a  va r ie t y  o f  ob jec t i ve  measu res ,  such  as  s i x  m inu te  




Togethe r  w i th  ob jec t i ve  hea l th  measures ,  sub jec t i ve  ra ted  HRQOL 
i s  impor tan t  in  the  t rea tment  eva lua t ion  o f  pa t ien ts  w i th  chron ic  
d isease  (Bo in i  e t  a l . ,  2011 ) .  
 
Qua l i t y  o f  l i f e  must  evo lve  f rom a  mu l t id imens iona l  f ramework  wh ich  
inc ludes  phys io log ica l ,  psycho log ica l  and  soc ia l  we l l -be ing ,  as  we l l  
as  sa t is fac t ion  as  a  cen t ra l ,  co re  concept  (Mapes  e t  a l . ,  2003 ) .   
 
2.12  D ia l ys is  and qual i ty o f  l i fe  
 
Due to  the  many da i l y  l i f e  res t r ic t ions  and  the  re la t ive  ine f f i c iency  
o f  d ia l ys is  to  subs t i tu te  k idney func t ion ,  d ia l ys i s  pa t ien ts  a l l  over  
the  wor ld  p resen t  w i th  a  comprom ised  QOL sco res  (F inke ls te in  e t  
a l . ,  2009 ;  Santos  e t  a l . ,  2009 ) .   
 
S tud ies  on  the  ou tcome o f  d ia l ys i s  ove r  t ime  have  ma in ly  f ocused  
on  mor ta l i t y .  These  s tud ies  sugges t  tha t  younge r  pa t ien ts ,  those  
wi th  less  co -morb id i t y ,  a  be t te r  nu t r i t iona l  s ta tus  and  a  g rea te r  
sma l l  so lu te  c lea rance  have  reduc ed  mor ta l i t y .  Howeve r ,  f our  
decades la te r  the  d ia l ys i s  p roce du re  has  been la rge ly  s tandard ised  
ye t  ce r ta in l y  no t  op t im is ed .  Pa t ien ts  s t i l l  f ace  many phys ica l  and  
emot iona l  cha l lenges as  a  resu l t  o f  the i r  d iagnos is ,  co -morb id  
cond i t ions  and  t rea t men t  re la ted  s ide -e f fec ts  (Tong  e t  a l . ,  2009 ) .   
 
I l lness  can  incapac i ta te  peop le ,  des t roy  l i f e long  va lues  and  
commi tmen ts ,  damage  soc ia l  re la t ionsh i ps ,  p roduce  ro le  losses ,  
gene ra te  pa in  and  d iscomfor t ,  resu l t  in  repeated  o r  con t inua l  loss  
o f  d ign i t y ,  f o rce  a  person  to  l i ve  w i th  deb i l i ta t i ng unce r ta in t ies ,  and  
th rea ten  l i f e  i t se l f  (Mapes  e t  a l . ,  2003 ) .  Fami l ies  must  o f ten  cope  
wi th  a  ch ron ica l l y  dep ressed ,  somet imes  aggress ive ,  unemployed  
re la t i ve  who  must  be  t ranspo r ted  regu la r l y  to  a  poss ib l y  d is tan t  
d ia l ys i s  cen t re  to  rece ive  t rea tmen t  (Ba rsoum,  2006 ) .  Chron ic  
k idney d isease  has  been de f ined  as  p rovok ing a  s ta te  o f  p ro longed 
d is t ress  (Ka l tsouda  e t  a l . ,  2011 ) .   
 
Mu l t ip le  resea rch  pape rs  have  repo r ted  pa t ien ts  unde rgo ing HD and 
PD expe r ience  QOL de f ic i t s  (T rbo jev ic  e t  a l . ,  1998 ;  Merkus  e t  a l . ,  
1999 ;  G in ie r i -Coccoss is  e t  a l . ,  2008 ;  Maza i rac  e t  a l . ,  2012) .  
A t ten t ion  to  and  focus  on  QOL is  exemp l i f i ed  by  the  growing  number  
o f  s tud ies  (Maza i rac  e t  a l . ,  2012 ) .  
 
Haemod ia lys i s  pa t ien ts  on  average  unde rgo  a  m in imum o f  f our  
hou rs  d ia l ys is  t rea tmen t  t h ree  t imes  a  week.  Haemod ia lys i s  
pa t ien ts  no t  on ly  f ace  the  ch ron ic  hea l th  p rob lems assoc ia ted  w i th  
k idney d isease  bu t  th e  invas iveness  o f  a  t ime -consuming the rapy .  
Qua l i t y  o f  l i f e  in  HD pa t ien ts  has  shown to  be  lower  than  pa t ien ts  
w i th  congest i ve  hea r t  f a i lu re ,  ch ron ic  lung d isease  and  cancer  




A s tudy  by  Rodr igues  Fruc tuoso  et  a l .  (2011 )  showed improved 
HRQOL in  PD pa t ien ts  when compared  to  HD pa t ien ts  in  sca les  o f  
e f fec t  o f  k idney  d isease  (73 .83 ±17.89  ve rsus  59 .38 ±59 .38±18 .76 ) ,  
bu rden  o f  k idney  d isease  (58 .65 ±27.31  ve rsus  26 .35 ±18.58 ) ,  and  
pa t ien t  sa t i s fac t ion  (84 .72±20 .67  versus  70 .02 ±20.43) .  The  PD 
pa t ien ts  we re  younge r  (PD:  38 .9 ±13.3  ve rsus  HD:  67 .3 ±14.9 )  and  
on  PD to  ma in ta in  the i r  ac t i ve  l i ves  and  poss ib i l i t y  to  wo rk  o r  s tudy ,  
whe reas  the  HD group  were  the  o lde r ,  more  s ick  and  dependent  
pe rsons ,  l im i t i ng the  ou tcome o f  the  s tudy .  The  s tudy  was l im i ted  
by  a  sma l l  sample  s i ze ,  cons is t ing o f  37  HD pa t ien ts  and  14  PD 
pa t ien ts  (Rod r igues  Fruc tuoso  e t  a l . ,  2011 ) .   
 
A  fu r ther  c ross -sec t iona l  s tudy  invo lv ing  874  pa t ien ts  showed  no  
s ign i f i can t  d i f f e rences in  HRQOL be tween PD and HD pa t ien ts ,  
howeve r ,  t ransp lan ted  pa t ien ts  showed an  improved QOL.  The  
s tudy  was l im i ted  by  the  la rge  d i f f e rence  in  pa t ien t  numbers  
be tween HD and PD (HD:  642  ve rsus  PD:  65 )  (Kontod imopou los  and  
N iakas ,  2009 ) .  A  s tudy by Peng et  a l .  (2010 )  in  Ta iwan found s im i la r  
resu l ts ;  no  s ta t is t i ca l  s ign i f i can t  d i f f e rence  was found be tween HD 
and  PD pa t ien ts  in  te rms o f  QOL.  Once aga in  the re  was a  la rge  
d i f f e rence  in  the  samp le  be tween HD and  PD pa t ien ts  (HD:  866  
ve rsus  PD:  301 )  (Peng  e t  a l . ,  2010 ) .   
 
A  seconda ry ana lys i s  o f  the  haemod ia lys i s  s tudy (HEMO S tudy) ,  a  
randomised  con t ro l  c l in ica l  t r i a l  cons is t ing  o f  1813  pa t ien ts ,  
showed an  impa i red  base l ine  o f  HRQOL .  I t  howeve r ,  f ound  no  
subs tan t ia l  dec l ine  in  QOL ove r  th ree  yea rs   excep t  fo r  the  70  year  
and  o lder  age  g roup  where  a  dec l ine  in  HRQOL was  no ted  a long 
wi th  a  h ighe r  compos i te  even t  o f  dea th  w i th in  the  th ree  yea r  f o l low-
up  (Un ruh ,  2006 ;  Un ruh  e t  a l . ,  2008) .   
 
San tos  et  a l .  (2009 )  repor ted  a  European mu l t i - cen t r i c  s tudy  
showing a  dec l ine  on ly  in  the  phys ica l  component  o f  QOL ove r  t ime,  
bu t  tha t  the  phys ica l  and  menta l  aspects  p res en ted  wi th  no  change 
ove r  a  two -yea r  pe r iod  in  a  Nor th  Amer ican  coho r t  s ing le  cen t re  
s tudy .  Haemod ia lys i s  pa t ien ts  fu r the r  showed  an  improvement  i n  
phys ica l  f unc t ion ing  and  gene ra l  hea l th  a f te r  one  yea r  (Santos  e t  
a l . ,  2009 ) .  
 
A  s tudy  in  B raz i l  w i th  144  HD pa t ien ts  repor ted  an  improvement  in  
the  menta l  componen t  o f  HRQOL ( f rom 63 .1  to  69)  ove r  a  two  year  
f o l low-up ,  resu l tan t  o f  a  psycho log ica l  adap ta t ion  p rogramme.  The  
s tudy  was  l im i ted  by the  modest  samp le  s i ze  and  po ten t ia l  b ias  
because  o f  loss  o f  pa t ien ts  who  d ied .  The  par t i c ipan ts  we re  
younge r ,  w i th  a  un i fo rm ly  p reca r ious  soc ia l  p ro f i le  and  few 
d iabe t i cs .  I t  i s ,  however ,  a  t yp ica l  samp le  o f  an  unde rdeve loped 
a rea  o f  the  g lobe  where  in fec t ious  d iseases a re  the  ma jo r  hea l th  
p rob lem and med ica l  ass is tance  to  pa t ien ts  w i th  chron ic  d iseases  




San tos  e t  a l .  (2009 )  fu r ther  repor ted  a  s tudy  done in  B raz i l  over  a  
two -year  pe r iod  showing  a  subs tan t ia l  dec l ine  in  QOL,  bu t  
improvemen t  in  sub -sca les  pe r ta in ing  to  the  menta l  component  
(soc ia l  f unc t ion ing ,  ro le  p lay and  menta l  hea l th )  in  the  a l l -samp le  
ana lys is .  The  s tudy  was l im i ted  by  the  sample  s i ze  (n=92 )  and  loss  
o f  pa t ien ts  because  o f  dea th  may have  caused a  b ias ,  wh ich  is  a  
pe rs i s ten t  p rob lem in  lo ng i tud ina l  s tud ies  o f  pa t ien ts  w i th  h igh  
mor ta l i t y .  D iabe t ics  in  th i s  reg ion  a re  known to  d ie  f rom ca rd iac  
compl ica t ions  be fo re  deve lop ing ESKD.  
 
A  s tudy  by  Okpech i  et  a l .  (2013 )  i n  Groo te  Schuu r ,  Cape Town ,  
Sou th  A f r ica  showed  no  s ign i f i can t  d i f f e rence  in  HRQOL in  HD and 
PD.  Howeve r ,  the  s tudy was  l im i ted  by  the  sma l l  popu la t ion  s i ze  o f  
PD pa t ien ts  (n=26 )  and  HD pa t ien ts  (n=56 ) .  The  s tudy  fu r the r  
rep resen ts  the  pub l ic  pa t ien ts  se lec ted  fo r  t rea tmen t  by hea l t h  
au tho r i t ies  and  accoun ts  fo r  less  than  ha l f  o f  the  pa t ien ts  in  the  
cen t re  (Okpech i  e t  a l . ,  2013 ) .  
 
A  s tudy  done by  Maza i rac  et  a l .  (2012 )  found  HRQOL in  pa t ien ts  
d ia l ysed  in  a  un ive rs i t y  hosp i ta l  to  be  lower  than  in  reg iona l  
sa te l l i t e  un i ts .  The  improved QOL sco re  in  t he  reg iona l  sa te l l i te  
un i t s  has  been a t t r ibu ted  to  geograph ic  access  and  a  reduct ion  in  
t rave l  t ime.  There  is  a  lack  o f  i n fo rmat ion  on  the  d i f fe rences o f  QOL 
in  cen t res ,  howeve r ,  d i f f e rences o f  mor ta l i t y  in  d ia l ys i s  u n i ts  has  
been  a t t r ibu ted  to  p re -d ia l ys is  ca re ,  cen t res  access  to  
t ransp lan ta t ion ,  non -p ro f i t  ve rsus  f o r  p ro f i t ,  and  the  length  o f  
ownersh ip  (Maza i rac  e t  a l . ,  2012) .  
 
D ia l ys i s  pa t ien ts  who repo r t  reduced genera l  pe rcep t ion  o f  hea l th  
have  nea r l y  a  th ree fo ld  h ighe r  r i sk  o f  hosp i ta l i s a t ion  and  dea th .  
D ia l ys i s  pa t ien ts  w i th  inc reased dep ress ive  symp tomato logy  have  a  
nea r l y  two fo ld  increase  in  mor ta l i t y  and  a  two fo ld  h ighe r  pe r i ton i t i s  
ra te ,  respect i ve ly ,  than  pa t ien ts  who repor t  a  lower  inc idence  o f  
symptoms (F inke ls te in  e t  a l . ,  2009 ) .   
 
Hea l th - re la ted  qua l i t y  o f  l i f e  has  been found to  be  be t te r  in  PD 
pa t ien ts ,  pa r t i cu la r l y  i n  e f fec ts  o f  k idney  d isease ,  bu rden  o f  k idney 
d isease ,  and  pa t ien t  sa t i s fac t ion  (Rod r igues  F ruc tuoso  e t  a l . ,  
2011 ) .  
 
The  adap t ion  to  a  ch ron ic  i l lness  i s  a  phys ica l ,  psychosoc ia l  and  
soc ia l  p rocess .  The  a t ten t ion  o f  the  hea l th  team to  the  pa t ien t ’s  
sub jec t i ve  pe rcep t ion  about  h is  s ta te  o f  hea l th  can  be  de te rm inan t  
i n  ach iev ing  the  bes t  med ica l  in te rven t ion  and  improv ing  surv i va l  








2.13  Transplanta t ion and qual i ty o f  l i fe  
 
T ransp lan ta t ion  has  been assoc ia ted  w i th  a  dec rease  in  mor ta l i t y  
and  the  resu l tan t  i nc rease  in  l i f e  expectancy  (Á lva res  e t  a l . ,  2012 ;  
Avramov ic  and  S te fanov ic ,  2012 ) .   
 
T ransp lan ta t ion  enab les  a  pa t ien t  to  have  a  fu l l  recove ry desp i te  
the  adve rse  e f fec ts  caused  by  the  use  o f  immunosuppressan t .  Th is  
comple te  rehab i l i ta t ion  has  shown  to  improve  the  pa t ien t ’s  
psycho log ica l  s ta te  and  ove ra l l  QOL  (Á lva res  e t  a l . ,  2012 ) .  
 
A  s tudy  by  Á lvares  et  a l .  (2012 )  showed  no  d i f f e rence  in  the  MCS 
sco re  (44 .46 ±7.02 )  o f  pa t ien ts  t ransp lan ted  when compared  to  HD 
(44 .61±7.62)  and  PD (44 .67±8.02 )  pa t ien ts  in  B raz i l .  Howeve r ,  a  
s ign i f i can t  d i f f e rence  was  seen in  the  PCS ;  t ransp lan ta t ion  had  the  
h ighes t  sco re  o f  47 .70 ±8.64  (p<0 .001 ) ,  f o l lowed by  HD 42 .96 ±9.62  
(p<0 .001) ,  and  the rea f te r  PD 41 .01 ±9.4  (p<0 .001 )  (Á lva res  e t  a l . ,  
2012 ) .  S im i la r l y ,  a  s tudy by  Boh lke  (2009 )  repo r ted  the  MCS f rom  
rena l  t ransp lan t  rec ip ien ts  to  be  s im i la r  t o  the  genera l  popu la t ion ,  
whe reas  PCS showed lower  leve ls .  
 
A  meta -ana lys is  pub l ished  on  15  p rospec t i ve  t ransp lan t  s tud ies  
repo r ted  an  improvement  in  HRQOL post - t ransp lan t .  Increments  in  
the  phys ica l  d imens ion  o f  HRQOL were  de tec ted  in  78%,  inc reases 
in  menta l  d imens ion  in  85% and in  the  soc ia l  d imens ion  in  62% o f  
these  s tud ies  (Boh lke  e t  a l . ,  2009) .  
 
A  fu r the r  t r ia l  eva lua t ing  the  d i f f e rences  in  HRQOL among pa t ien ts  
on  the  k idne y  t ransp lan t  wa i t ing  l i s t  wh i le  ma in ta ined  on  HD and 
rec ip ien ts  o f  k idney  t ransp lan ts  found  psycho log ica l  d is t ress  to  be  
much h ighe r  among pa t ien ts  on  ma in tenance  HD  (F ieb ige r  e t  a l . ,  
2004 ) .   
 
Some pa t ien ts  have  been  found to  re fuse  t ransp lan ta t ion  and  
a l though c l in i c ians  shou ld  exp lo re  the  reason beh ind  such  
dec is ions  to  ensu re  pa t ien ts  a re  we l l  in fo rmed,  the i r  dec is ion  
shou ld  be  respected .  Pe r i tonea l  d ia l ys is  pa t ien ts  have  shown to  
re fuse  k idney  t ransp lan ta t ion  less  o f ten  than  HD pa t ien ts  
(Avramov ic  and  Ste fanov ic ,  2012 ) .  
 
2.14   Socio -demographic  charac te r is t ics  in  re la t ion to  qua l i ty 
o f  l i fe  
 
The re  has  been fu r the r  in te res t  in  the  re la t ionsh ip  o f  soc io -
demograph ic ,  soc ia l  and  psycho log ica l  f ac to rs  to  HRQOL  to  enab le  
a  be t te r  unde rs tand ing  o f  the  assoc ia ted  QOL va r iab les  (Chan  e t  
a l . ,  2012 ) .  
 
Seve ra l  soc io -demograph ic  va r iab les  have  been  assoc ia ted  w i th  
QOL and inc lude  age ,  gende r ,  mar i ta l  s ta tus ,  income,  educa t ion ,  
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emp loymen t  and  l i v ing  s ta tus  (Lopes  e t  a l . ,  2007 ;  Chen  e t  a l . ,  
2012 ) .  
 
The  DOPPS (2007 ) ,  cons is t ing  o f  9526  pa t ien ts ,  repo r ted  an  
ave rage  age  o f  59 .5±14.8  years .  The  PCS dec reased f rom younger  
pa t ien ts  (18  to  29  years )  to  o lde r  pa t ien t  (>70  yea rs ) .  Howeve r ,  the  
MCS was found to  be  re la t i ve ly  s im i la r  ac ross  the  age  g roups (Tab le  
2 .5 )  (Lopes  e t  a l . ,  2007 ) .  
 
O lde r  age  is  seen  as  a  con t ra - ind ica t ion  to  d ia l ys is ,  pa r t i cu la r l y  in  
a  deve lop ing count ry ;  howeve r ,  age  shou ld  no t  be  seen  as  a  con t ra -
ind ica t ion  to  d ia lys i s  (Avramov ic  and  Ste fanov ic ,  2012 ) .  E lde r l y  
d ia l ys i s  pa t ien ts  (>75  yea rs )  tend  to  be  more  accep t ing  o f  the i r  
d isease  and  accommodat ing towards  d ia l ys i s .  The  QOL o f  e lde r l y  
d ia l ys i s  pa t ien ts  is  comparab le  to  the  QOL o f  the  genera l  popu la t ion  
o f  the  same age g roup .  Soc ia l  f unc t ion ing and  menta l  hea l th  is  
comparab le  be tween younge r  and  o lde r  pa t ien ts .  Howeve r ,  a  
d i f f e rence  is  seen  in  the  PCS be tween younge r  and  o lde r  d ia l ys is  
pa t ien ts .  Desp i te  the  d iscomfor t  o f  d ia l ys i s ,  e lder l y  d ia l ys i s  pa t ien ts  
ma in ta in  h igh  QOL sco res  (Avramov ic  and  Ste fanov ic ,  2012 ;  de  
Leu r  e t  a l . ,  2013 ) .   
 
The  DOPPS (2007 )  has  fu r ther  shown  ma les  to  have  an  improved 
PCS (36 .6 ±10.7 )  compared  to  females  (34 .4 ±10 .8 ) .  A  lower  annua l  
i ncome (<$10  000 )  and  h igh  schoo l  o r  less  educa t ion  showed  
reduced  MCS sco res  (43 .5 ±12  and  44 .3±11.9 ) .  In  add i t ion ,  t he  
DOPPS has  shown  l i v ing in  a  nu rs ing  home i s  assoc ia ted  w i th  a  
reduced PCS sco re  (30 ±9 .3 )  (Tab le  2 .5 )  (Lopes  e t  a l . ,  2007 ) .  
 
Pa t ien ts  who a re  emp loyed  have  shown improved QOL  (Á lva res  e t  
a l . ,  2012 ) .  Th is  is  demonst ra ted  in  the  DOPPS  (2007 )  where  bo th  
the  PCS and  MCS were  s ign i f i can t l y  lower  in  the  unemp loyed  



















Tab le  2 .7  Hea l th - re la ted  qua l i t y  o f  l i f e  sco res  by  se lec ted  pa t ien t  





*The  bo ld  tex t  represen ts  the  d i f f e rences  tha t  rema ined  s ign i f i can t  
a f te r  co r rec t ing fo r  mu l t ip le  cor rec t ions .  
 
 
2.15  C l in ica l  mani festa t ions  o f  chron ic  k idney d isease  in  
re la t ion  to  qua l i ty o f  l i fe  
 
Desp i te  the rap ies  and  techno log ies  wh ich  have  repo r ted  an  
improvemen t  in  QOL in  CKD pa t ien ts ,  CKD pa t ien t  rema in  
subs tan t ia l l y  bu rdened  by  l im i ted  func t ion in g and  d ia l ys is - re la ted  
symptoms.  The  u raem ic  synd rome found  in  CKD pa t ien ts  resemb les  
sys temic  po ison ing wi th  mu l t ip le  compl ica t ions  and  s ide  e f f ec ts  
(Vanho lde r  and  Ringo i r ,  1992 ) .  D ia l ys i s  on ly  pa r t ia l l y  rehab i l i t a tes  
a  pa t ien t .  Bo th  PD and in te rm i t ten t  haemod ia lys i s  ( IHD)  has  shown 
to  be  equ iva len t  to  on ly  15% k idney func t ion ,  whereas  shor t  da i ly  
haemod ia lys is  (SDHD) is  equ iva len t  to  25%  and home noc tu rna l  




F igure  2 .12  Urea  c lea rance  wi th  ren a l  rep lacement  the rapy  re la t i ve  
to  k idney  func t ion  (McFar lane ,  2009 ) .  
 
 
C l in i ca l  f ac to rs  such  as  d ia l ys i s  adequacy ,  anaemia ,  nu t r i t iona l  
managemen t  and  the  p resence  o f  co -morb id i t y  ha ve  shown  to  
in f luence  HRQOL  (Chan  e t  a l . ,  2012) .   
 
Ma lnu t r i t ion  is  common in  d ia l ys i s  pa t ien ts  and  has  been assoc ia ted  
w i th  inc reased mor ta l i t y  and  dec reased qua l i t y  o f  l i f e .  A lbum in  has  
been  repor ted  to  be  d i rec t l y  re la ted  to  gene ra l  hea l th .  No  
s ign i f i cance  was  repo r ted  be tween a lbum in  and  PCS and  MCS in  a  
s tudy  by  O l i ve i ra  et  a l .  (2012 ) .  However ,  the  DOPPS (2007)  
repo r ted  an  assoc ia t ion  be tween lower  a lbum in  (<3 .5g /dL )  leve ls  
and  a  reduced PCS (32 .4 ±10.4 )  (Tab le  2 .8 )  (Lopes  e t  a l . ,  2007 ) .  
 
The  management  o f  anaemia  w i th  the  adm in is t ra t ion  o f  ESAs and  
i ron  supp lementa t ion  has  shown to  improve  the  we l l -be ing  and  
menta l  capab i l i t ies  o f  the  u raem ic  pa t ien t .  Improvements  in  
phys ica l  ac t i v i t y ,  v i t a l i t y  and  fa t igue  have  been  repo r ted  in  pa t ien ts  
ma in ta ined  wi th in  the  ta rge ted  range o f  haemog lob in  and  i ron  
(Avramov ic  and  Ste fanov ic ,  2012 ) .  Desp i te  the  repo r ted  benef i t s ,  
the  DOPPS (2007)  fa i led  to  show improved QOL scores  w i th in  the  
ta rge ted  range.  Fu r the rmore ,  the  DOPPS has  shown a  lower  PCS 
(33 .1±10.9 )  to  be  assoc ia ted  w i th  a  lower  sys to l ic  b loo d  p ressure  











Tab le  2 .8  Hea l th - re la ted  qua l i t y  o f  l i f e  sco re  in  re la t ion  to  







*The  bo ld  tex t  represen ts  the  d i f f e rences  tha t  rema ined  s ign i f i can t  
a f te r  co r rec t ing fo r  mu l t ip le  cor rec t ions .  
 
 
A  s tudy  by  C lea r ly  (2005 )  repo r ted  no  s ign i f i can t  d i f f e rence  in  the  
PCS o f  pa t ien ts  who underwen t  h aemod ia lys i s  and  had  a  K t /V  >1 .2  
and  those  who had  a  K t /V  <1 .2 .  The re  was ,  howeve r ,  a  s ign i f i can t  
d i f f e rence  in  MCS.  Pa t ien t s  who  were  be t te r  d ia l ysed  (K t /V>1 .2 )  
had  s ign i f i can t l y  l ower  MCS compared  to  those  wi th  a  K t /V  <1 .2 .  
The  DOPPS (2007 ) ,  howeve r ,  repo r ted  an  improved PCS wi th  a  
K t /V<1.2 ,  bu t  d id  make  re fe rence  to  i t s  re la t ion  to  mor ta l i t y .  
Ca the te r  usage was fu r the r  repo r ted  by  the  DOPPS (2007 )  to  be  
assoc ia ted  w i th  a  reduced  PCS ( 32±10 .3 )  (Tab le  2 .8 )  (Lopes  e t  a l . ,  
2007 ) .   
 
Qua l i t y  o f  l i f e  has  shown to  be  improved in  PD pa t ien ts  w i th  a  K t /V  
g rea te r  than  2 .  Howeve r ,  in  a  s tudy  by  Chen e t  a l .  (2012 ) ,  th is  
improvemen t  i s  a l ready  seen in  K t /V ’s  ove r  1 .2 .  The improvement  
was spec i f i ca l l y  found  in  the  domains  o f  gene ra l  hea l th ,  phys ica l  
f unc t ion  and  ro le  l im i ta t ion  due  to  phys ica l  p rob lems a t  s i x  mon ths  
a f te r  the  in i t ia t ion  o f  PD.  The  s tudy  howeve r  does no t  re la te  the  
lower  K t /V  sco re  to  mor ta l i t y  (Chen  e t  a l . ,  2012 ) .  
 
The  Ne the r lands  Coopera t i ve  S tudy  on  the  Adequacy  o f  D ia l ys is  
(NECOSAD) found  tha t  the  phys ica l  QOL ove r  t ime in  HD pa t ien ts  
i s  be t te r  t han  in  PD pa t ien ts ,  w i th  the  men ta l  QOL rema in ing s im i la r  
be tween g roups .  Howeve r ,  G in ie r i -Coccoss is  e t  a l .  (2008 )  repor ted  
tha t  HD pa t ien ts  seem to  expe r ience  a  h ighe r  l eve l  o f  adve rse  
symptoms,  inc lud ing  insomn ia  and  anx ie t y ,  du r ing  the  in i t ia l  yea rs  
o f  d ia l ys is  therapy as  opposed to  PD pa t ien ts  who show an  
ins ign i f i can t  va r ia t ion  o f  QOL ove r  t ime .  PD pa t ien ts  a lso  had  a  
h ighe r  ra t ing in  pe rce ived  ab i l i t y  to  t rave l ,  f inanc ia l  conce rns  and  
d ia l ys i s  access ,  and  inc reased  sa t i s fac t ion  w i th  the i r  hea l th ca re .  
Howeve r ,  t he  da ta  was  l im i ted  by  the  lack  o f  assoc ia ted  to  c l in i ca l  
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resu l ts  and  the  PD group  d id  no t  have  a  la rge  d i f f e rence  in  te rms  
o f  l ength  o f  t rea tment .  
 
2 .16  Co-morbidi t ies  and hea l th -re la ted  qual i ty o f  l i fe  
 
The  p resence  o f  co -morb id i t ies  has  shown to  fu r the r  reduce  QOL in  
CKD pa t ien ts  (Avramov ic  and  Ste fanov ic ,  2012 ;  Chen  e t  a l . ,  2012 ) .  
Th is  is  s ign i f i can t  as  Avramov ic  and  Ste fanov ic  (2012 )  have  
repo r ted  tha t  64% o f  pa t ien ts  commenc ing d ia l ys i s  have  a  modera te  
o r  seve re  co -morb id i t y  index  sco re ,  i nd ica t ing  a  h igh  burden  o f  
d isease .  
 
The  DOPPS (2007 )  repo r ted  a  reduced PCS and MCS fo r  pa t ien ts  
w i th  the  p resence  o f  co -morb id i t ies ,  inc lud ing cerebrovascu la r  and  
card iac  d isease ,  pe r iphe ra l  vasc u lopa thy and  d iabe tes  (Tab le  2 .9 ) .  
 
 





*The  bo ld  tex t  represen ts  the  d i f f e rences  tha t  rema ined  s ign i f i can t  
a f te r  co r rec t ing fo r  mu l t ip le  cor rec t ions .  
 
 
Hea l th - re la ted  qua l i t y  o f  l i f e  i s  impa i red  in  CKD pa t ien ts .  Po ten t ia l l y  
mod i f iab le  fac to rs  have  been  repo r ted ;  the re fo re ,  i t  i s  c r i t i ca l  f o r  
hea l th  teams to  unde rs tand  the  sub jec t i ve  percep t ion  o f  hea l th  f rom 
the  pa t ien t ’s  pe rspect i ve  to  enab le  the  bes t  med ica l  in te rven t ion  
and  ca re  in  an  a rea  cha rac te r i s ed  by  poo r  c l in ica l  ou tcomes  
(Rodr igues  F ruc tuoso  e t  a l . ,  2011 ) .   
 
2.17 .  Conc lus ion  
 
W h i le  the re  i s  a  cons ide rab le  amoun t  o f  pub l i shed  da ta  on  QOL,  
there  is  pauc i t y  o f  da ta  in  deve lop ing  count r ies ,  where  d ia l ys is  is  
on ly  ava i lab le  to  the  m ino r i t y  o f  peop le  w i th  end  s tage  k idney 
fa i lu re .  There fo re  i f  d ia l ys is  i s  be ing p rov ided ,  i t  shou ld  be  ensu red  
tha t  i t  i s  p rov id ing  the  bes t  poss ib le  benef i t  to  thos e  lucky few and  
tha t  i t  imp roves  no t  on ly  t he  number  o f  l i f e  yea rs  bu t  QOL.  Qua l i t y  
o f  l i f e  has  been repo r ted  to  be  an  equa l l y  impor tan t  marke r  in  the  
eva lua t ion  o f  t rea tmen t  ou tcome in  chron ic  d isease ,  pa r t i cu la r l y  in  
d ia l ys i s  in  a  number  o f  s tud ies  as  ou t l i ned  above  fo r  peop le  on  
d ia l ys i s  and  fo r  those  wi th  ch ron ic  i l l nesses .   
 
Tak ing  these  fac ts  in to  account  i t  was  there fo re  the  a im o f  th is  
s tudy  to  inves t iga te  the  QOL o f  ch ron ic  d ia l ys is  pa t ien ts  in  a  
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deve lop ing coun t ry  l i ke  Sou th  A f r i ca  wh ich  has  l im i ted  resources  
and  does no t  p rov ide  equa l  access  to  a l l  f o r  those  wi th  end  s tage  
k idney  fa i lu re .  Th is  s t udy  i t  i s  hoped wi l l  a l low fo r  a  more  
comprehens ive  unde rs tand ing  by c l in ic ians  o f  the  impor tance  o f  
QOL i ssues  to  th is  pa t ien t  g roup  and  wi th  the  hope  tha t  the  resu l t s  
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3.1  Methodologica l  approach  
 
Recent  inves t iga to rs  and  pa t ien ts  a l i ke  have  a rgued the  impor tance  
o f  sub jec t i ve  measu res ,  espec ia l ly  qua l i t y  o f  l i f e  (QOL) ,  be ing 
inco rpora ted  as  an  equa l l y  impor tan t  measu re  o f  t rea tment  and  
ou tcome.  Th is  has  shown to  be  pa r t icu la r l y  impor tan t  in  ch ron ic  
med ica l  cond i t ions ,  such  as  ch ron ic  k idney  d isease  (CKD)  (Fayers  
and  Mach in ,  2007 ;  Mucs i  e t  a l . ,  2008 ;  Bo in i  e t  a l . ,  2011 ) .   
 
3.2  S tudy s i te  
 
The  resea rch  was conduc ted  a t  11  d ia l ys is  un i t s  encompass ing bo th  
the  pub l i c  and  p r iva te  hea l thca re  sec to r  (F igu re  3 .1 ) .  D ia l ys i s  un i ts  
i n  Gauteng  and  L impopo  were  used  in  the  s tudy  and  inc luded:  
  Na t iona l  Rena l  Ca re  (NRC) :  Benon i  
  NRC:  Mayfa i r  
  NRC:  A rcad ia  
  NRC:  Pa rk town W est  
  NRC:  O l i veda le  
  NRC:  Sunn ingh i l l  
  NRC:  Sunward  Park  
  NRC:  A lbe r ton  
  NRC:  Venda  
  He len  Joseph Hosp i ta l :  Johannesburg  





F igure  3 .1  Resea rch  loca t ions .  
 
N o t e :  T e n  d i a l ys i s  u n i t s  w e r e  w i t h i n  t h e  G a u t e n g  r e g io n  a n d  o n e  i n  t h e  













3.3  S tudy des ign  
 
A non -exper imenta l  resea rch  des ign  was app l ied  w i th  m ixed  
methodo log ies  o f  qua l i ta t i ve  and  quan t i ta t i ve  methods  (F igu re  3 .2 ) .  
U t i l i sa t ion  o f  a  m ixed  methodo logy  was  used  to  enhance  the  
in te rp re ta t ion  o f  the  da ta  and  p rov ide  the  most  in fo rmat i ve ,  
comple te  and  ba lanced research  resu l ts  (Fre ls  and  Onwuegbuz ie ,  
2013 ) .  P rev ious  research  ind ica ted  tha t  i t  i s  the  mos t  e f fec t i ve  
s t ra tegy  to  exp lo re  expe r iences  and  the i r  mean ings  (Se rbe r  and  
Rosen,  2010 ) .  
 
The  quan t i ta t i ve  methods app l ied  encompassed  a  descr ip t i ve  
des ign  app l ied  to  ga the r  more  in fo rmat ion  on  the  va r iab les  re la ted  
to  the  hea l th - re la ted  qua l i t y  o f  l i f e  (HRQOL)  on  chron ic  d ia l ys i s  
pa t ien ts  (n=200 ) ,  w i th in  the i r  na tu ra l  se t t ing ,  the  d ia l ys i s  un i t .   
 
A  compara t i ve  desc r ip t i ve  s tudy  was  app l ied  to  desc r ibe  va r iab les  
o f  the  to ta l  ch ron ic  d ia l ys i s  pa t ien t  sample  (Group A;  n=200 )  as  we l l  
as  the  d i f f e rences  among the  two subd iv ided  g roups based  on  
t rea tment  moda l i t y ,  the  ch ron ic  haemod ia lys i s  (HD)  pa t ien t  g roup  
(n=100 )  and  the  pe r i tonea l  d ia l ys is  (PD)  pa t ien t  g roup  (n=100 ) .  The  
to ta l  d ia l ys i s  samp le  (n=200 )  was fu r the r  compared  to  the  
neph ro logy  p ro fess io na l ’ s  pe rspect ive  on  HRQOL (Append ix  E ) .  
 
Qua l i ta t i ve  methods encompassed  a  phenomeno log ica l  s tudy  
app l ied  to  repo r t  the  ‘ l i ved  expe r iences ’  rep resen ted  by  the  qua l i t y  
o f  l i f e  su rvey  (Append ix  C)  and  the  ch ron ic  d ia l ys i s  pa t ien t  
ques t ionna i re  (Append ix  B)  o f  the  ch ron ic  d ia l ys is  pa t ien ts  (n=200) .   
 
D ia l ys i s  pa t ien t  ques t ionna i res  (Append ix  B )  and  QOL 
quest ionna i res  (Append ix  C)  were  co l lec ted ,  and  b iochemica l  
resu l ts  (Append ix  D)  recorded .  
 
Bo th  p rospec t i ve  and  re t rospect i ve  da ta  was u t i l i sed .  P rospect i ve  
da ta ,  wh ich  inc luded  65 % o f  the  da ta  (n=130 )  was co l lec ted  fo r  
pa t ien ts  meet ing the  inc lus ion  and  exc lus ion  c r i te r ia  dur ing  the  
s tudy  du ra t ion  (Ju ly  2010 -  Ju ly  2013 )  whe re  no  p rev ious  
quest ionna i res  we re  comp le ted  (Append ix  B  and  C) .  The  
re t rospec t i ve  da ta ,  3 5% o f  the  da ta  (n=70 )  i nc luded  da ta  f rom 2008 .  
In  add i t ion ,  the  neph ro logy  p rac t i t ione r ’s  ques t ionna i re  (Append ix  
E )  was co l lec ted ,  f o l lowing  a  p i lo t  s tudy o f  the  quest ionna i re .  
In fo rmed consent  was  ob ta ined  f rom the  par t i c ipan ts  and  the  
requ i red  in fo rmat ion  co l lec ted  accord ing ly .  Re t rospec t i ve  da ta  was 
u t i l i sed  where  pa t ien ts  had  p rev ious ly  comp le ted  the  
quest ionna i res  (Append ix  B  and  C)  and  had  ex is t ing b iochem ica l  


































F igure  3 .2  D iagrammat ic  represen ta t ion  o f  the  s tudy  des ign .  
 
3 .4  S tudy layout  
 
F igure  3 .3  rep resen ts  a  summary  o f  the  layou t  o f  t he  resea rch  

















































































Qual i t y  o f  l i f e  o f  ch ron ic  d ia l ys i s  pa t ien ts  
Per i tonea l  d ia l ys is  
pa t ien ts  (n=100 )  
Group  B:  
Hea l thca re  
p ro fess iona ls  
(n=100 )  
To ta l  s tudy  g roup  (n=300 )  
D ia l ys i s  pa t ien t  ques t ionna i re  (Append ix  B )  
Quest ionna i re  on  q ua l i t y  o f  l i f e   
(Append ix  C)  
Demograph ic  da ta  Quest ionna i re  
on  pe rspect i ve  
o f  HRQOL 
(Append ix  E )  
Data  ana lys i s  
Group  A:  D ia lys is  pa t ien ts  (n=200)  
F igure  3 .3  D iagrammat i c  represen ta t ion  o f  the  layou t  o f  the  
research  des ign .  
In fo rmed consen t  
(Append ix  A )  
Haemod ia lys i s  
pa t ien ts  (n=100 )  
B iochemica l  resu l t s  recorded  (Append ix  D )  




3 .5  S tudy popula t ion  
 
One hundred  (n=100 )  ch ron ic  HD pa t ien ts  and  100  (n=100 )  PD 
pa t ien ts  we re  randomly  se lec te d  f rom the  11  d ia l ys is  un i t s  across  
Gauteng  and  L impopo .  Pa t ien ts  we re  se lec ted  f rom bo th  pub l ic  and  
p r i va te  d ia l ys i s  un i t s  and  cons t i tu ted  group  A  (n=200 ) .  
 
The  samp le  inc luded  end  s tage  k idney  d isease  (ESKD)  pa t ien ts  who 
have  been on  d ia lys i s  f o r  a  m in imum pe r iod  o f  90  days .  
  
G roup  B (n=100 )  cons is ted  o f  ne phro logy p rac t i t ioners ,  who were  
randomly  se lec ted  fo r  t he  comple t ion  o f  the  su rvey  regard ing  the  
impac t  o f  ESKD.  The  neph ro logy  p rac t i t ione rs  inc luded c l in ica l  
techno log is ts  and  reg is te red  nurses  who  spec ia l i sed  in  neph ro logy ,  
as  we l l  as  neph ro log is ts  consu l t ing  w i th in  Nat iona l  Rena l  Care  
(NRC) un i ts  and  the  11  un i ts  across  Gau teng and  L impopo tha t  we re  
se lec ted  fo r  the  resea rch  p ro jec t  (3 .5 .1 ) .  
  
3.5 .1  Inc lus ion  cr i te r ia  o f  Group A  
 
  K idney  fa i lu re  pa t ien ts  
  Pa t ien ts  on  ch ron ic  HD fo r  >  3  months  
  Pa t ien ts  on  ch ron ic  PD fo r  >  3  months  
  D iabe t ic  pa t ien ts  who  p resen t  w i th  k idney d isease  
  Hype r tens ive  pa t ien ts  who  p resen t  w i th  k idney  d isease  
  ESKD pa t ien ts  on  d iu re t i cs  
  Rece ive  t rea tment  in  the  Gauteng and  L impopo reg ion  
  Be tween the  age  o f  18  and  80  yea rs  
  Ma le  and  females  
  A l l  race  g roups  
  Pa t ien ts  who  p rov ide  the i r  consen t  f o r  p rospec t i ve  da ta  
co l lec t ion  
  Hea l thca re  p ro fess iona ls  (nurses ,  c l in ica l  techno log is ts  and  
neph ro log is ts )  spec ia l i s ing  in  nephro logy  
 
3 .5 .2  Exc lus ion c r i ter ia  o f  Group A  
 
  Ind iv idua ls  who  do  no t  p rov ide  the i r  consent  
  Pa t ien ts  unde rgo ing  a l te rna t i ve  therap ies  and  no t  HD o r  PD 
  Pa t ien ts  who deve lop  acu te  k idney  fa i lu re ,  wh ich  does no t  
l ead  to  ESKD requ i r ing  d ia l ys i s  because  o f  rega ined  k idney  
func t ion  
  P regnant  women  
 
3.5 .3  Jus t i f ica t ion for  inc lus ion  and exc lus ion cr i ter ia  
 
An  ind iv idua l  was requ i red  to  g i ve  h is /he r  consent  p r io r  to  
pa r t i c ipa t ing in  the  p rospect i ve  s tudy .  Consen t  was  no t  deemed to  
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be  a  requ i rement  by  the  e th ics  commi t tee  fo r  the  co l lec t ion  o f  
re t rospec t i ve  da ta  howeve r  desp i te  th is  where  i t  was  poss ib le  fo r  
consen t  t o  be  ob ta ined  f rom pa t ien ts  who  were  ab le  to  p rov ide  
consen t  i t  was  acqu i red .  
 
A l l  ESKD pa t ien ts  f rom any popu la t ion  g roup  f rom Gauteng  and  
L impopo  me t  the  inc lus ion  c r i te r ia .  
 
The  exc lus ion  c r i te r ia  e l im ina ted  pa t ien ts  who  deve lop ed  acu te  
k idney fa i lu re ,  bu t  rega in ed  k idney func t ion .  P regnant  women were  
exc luded  f rom the  s tudy  and  pa t ien ts  unde rgo ing  a l te rna t i ve  
therap ies  ( f o r  examp le ,  acu te  d ia l ys i s )  we re  exc luded as  th i s  
pa r t i cu la r  resea rch  focuse d  on  chron ic  HD and PD pa t ien ts .  
 
3.5 .4  Sample  s ize  
 
A f te r  consu l ta t ion  w i th  a  mathemat i ca l  s ta t is t i c ian  a t  the  Med ica l  
Research  Counc i l  (MRC) i t  was  de te rm ined  tha t  a  samp le  s i ze  o f  
200  fo r  Group A (Group A ;  n=200 )  and  100  fo r  Group B (n=100)  
wou ld  be  adequa te  fo r  a  mu l t ip le  regress ion  ana lys is .  Ten  fac to rs  
fo r  the  b i va r ia te  ana lys is  be tween  the  HRQOL score  and  ind iv idua l  
f ac to rs  we re  adequa te .  Fac to rs  inc luded  in  the  mu l t ip le  regress ion  
ana lys is  we re  those  wi th  p<0 .15  in  the  b i va r ia te  ana lys i s .  
 
3.5 .5  Subjec t  ident i f ica t ion  
 
The  pa t ien ts  o f  Group  A were  iden t i f ied  by a  numer ica l  va lue  (001 -
200 ) .  Group  B (neph ro logy  p rac t i t ione rs)  were  iden t i f ied  by  an  N 
fo l lowed by  a  numer ica l  va lue  (N001 -N100) .  Fo r  pub l ica t ion  
pu rposes ,  t he  las t  number  w i l l  be  pub l ished  to  p ro tec t  the  pa t ien t ’s  
i den t i t y .  
 
3.5 .6  Wi thdraw al  cr i ter ia  and  drop -outs  
 
Any pa r t i c ipan t  in  the  s tudy  cou ld  w i thdraw,  o f  h i s /he r  own f ree  w i l l ,  
a t  any  t ime wi th in  the  s tudy  w i thou t  i t  be ing  he ld  aga ins t  h im/he r  o r  
expe r ienc ing any consequences .  The i r  t rea tment ,  where  app l i cab le ,  
wou ld  con t inue  as  p resc r ibed  by the  consu l t i ng neph ro log is t .  
 
A l l  pa r t i c ipan ts  who  wi thd rew f rom the  s tudy  wou ld  no t  be  rep laced  
and  wou ld  be  re fe r red  to  as  “d rop -ou ts ” .   
 
No d rop -ou ts  we re  repor ted  th roughou t  the  du ra t ion  o f  the  s tudy.  
 
3 .6  Da ta  col lect ion  
 
3.6 .1  Method of  da ta  co l lec t ion  
 
A t  s tudy en t ry ,  a  med ica l  ques t ionna i re  cons is t ing  o f  base l ine  
pa t ien t  de ta i ls  and  in fo rmat ion  (Append ix  B)  was comp le ted  by  the  
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researche r  o r  un i t  coo rd ina to r  in  t he  spec i f i c  d ia l ys i s  un i t .  The  un i t  
coo rd ina to r  was  t ra ined  by the  rese archer  to  ensu re  s tanda rd isa t ion  
o f  da ta  co l lec t ion .   
 
Random sampl ing was pe r fo rmed on  100  HD pa t ien ts  (n=100 )  and  
100  PD pa t ien ts  (n=100 )  f rom 11  d ia l ys is  un i ts  in  South  A f r ica .   
 
A l l  pa t ien ts  we re  sc reened to  iden t i f y  chron ic  k idney  fa i lu re  pa t ien ts  
who were  on  d ia l ys i s  f o r  longe r  than  90  days .  
 
The  pa t ien t s  and  the i r  da ta  we re  then  we ighed aga ins t  the  inc lus ion  
(3 .5 .1 )  and  exc lus ion  c r i t e r ia  (3 .5 .2 . )  p r io r  to  commencement  o f  the  
research  p ro jec t .  The  na tu re  o f  the  resea rch  was desc r ibed  and  
d iscussed wi th  the  pa t ien t ,  who  was  then  requ i red  to  s ign  a  consen t  
f o rm (Append ix  A) .   
 
One hundred  HD pa t ien ts  (n=100 )  and  100  PD pa t ien ts  comp le ted  
the  SF-36  quest ionna i re  (Append ix  C)  by  se l f - repo r t ing  and  a  penc i l  
and  pape r  su rvey .  Th is  techn ique  has  p roved  to  m in im i se  d ispar i t ies  
be tween the  in fo rmant  and  pa t ien t  ra t ings  o f  HRQOL   (Unruh ,  2006 ) .  
Seve ra l  s tud ies  have  shown tha t  independent  assessments  by 
e i the r  hea l thca re  p ro fess iona ls  o r  pa t ien ts ’  re la t i ves  d i f f e r  f rom the  
responses ob ta ined  when pa t ien ts  comple te  se l f - repo r ted  
quest ionna i res  (Un ruh ,  2006 ;  Faye rs  and  Mach in ,  2007 ) .  
 
A l l  med ica l  da ta  (Append ix  D)  was co l lec ted  w i th in  30  days  o f  
comple t ion  so  as  to  reduce  the  p robab i l i t y  o f  impor tan t  changes in  
pa t ien t  cha rac te r is t ics  f rom the  t ime  o f  comple t ion  o f  the  med ica l  
ques t ionna i re  and  the  t ime  o f  co l lec t ion  o f  HRQOL da ta  (Append ix  
C) .  
 
3.6 .2  Quest ionnai res  
 
The  inves t iga t ions  fo r  g roup  A (n=200 )  we re  subd iv ided  in to  th ree  
g roups:   
 
  The  d ia l ys is  pa t ien t  ques t ionna i re ,  wh ich  inc luded  the  
pa t ien t ’ s  demograph ics  and  med ica l  h i s to ry  (Append ix  B )   
  The  quest ionna i re  on  qua l i t y  o f  l i f e  (Append ix  C) ,  and  
  The  b iochem ica l  and  c l in ica l  va r iab les  (Append ix  D)  in  the  
chron ic  d ia l ys is  pa t ien t  sample .   
 
The  quest ionna i re  fo r  Group B  (n=100 )  inc luded the  pe rspec t i ve  o f  
the  hea l thca re  p ro fess iona l  on  HRQOL (Append ix  E ) .  
 
3.6 .2 .1  D ia l ys is  pa t ient  quest ion na ire  
 
The  d ia l ys is  pa t ien t  ques t ionna i re  (Append ix  B )  i nc luded pa t ien t  
demograph ics ,  p r imary  d iagnos is ,  and  p resence  o f  co -morb id i t ies ,  
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prev ious  med ica l  h is to ry ,  t rea tment  and  knowledge  o f  d isease  
(Append ix  B ) .   
 
The  demograph ic  va r iab les  inc luded  were  age ,  sex ,  race ,  
occupa t ion ,  emp loyment  s ta tus ,  ac t i v i t y  leve l ,  d i s tance  f rom 
d ia l ys i s  un i t s ,  sp i r i tua l  re la t ionsh ip ,  and  fami l y  med ica l  h i s to ry  
(Append ix  B ) .  
 
3.6 .2 .2  Heal th - re la ted qual i ty o f  l i fe  
 
One o f  most  used  gene r ic  HRQOL ins t ruments  is  t he  Med ica l  
Ou tcomes S tudy 36 - I tem Shor t -Fo rm Hea l th  Su rvey ,  SF-36  
(Append ix  C ) .  The  SF -36  assesses e igh t  gene r ic  sca les  o f  HRQOL.  
Two compos i te  measu res ,  the  phys ica l  component  summary (PCS)  
and  the  men ta l  component  summary  (MCS) ,  a re  der i ved  f rom the  
e igh t  sca les  (Lopes  e t  a l . ,  2007 ) .   
 
The  K idney Disease  Qua l i t y  o f  L i f e  Sho r t  F o rm (KDQOL -SF T M )  was 
deve loped to  take  in to  account  pa r t i cu la r  concerns  o f  pa t ien ts  w i th  
k idney  d iseases and  ESKD.  Th is  HRQOL ins t rument  combines  the  
36  gene r i c  i tems o f  the  SF -36  wi th  43  k idney  d isease  ta rge ted  
i tems .  E leven  sca les  a re  de f ined  f rom the  k idney  d isease  ta rge ted  
i tems ,  resu l t ing  in  a  to ta l  o f  19  sca les  (Lopes  e t  a l . ,  2007 ) .  
 
The  SF-36  quest ionna i re  (Append ix  C)  is  a  mu l t id imens iona l ,  
re l iab le  and  va l ida ted  quest ionna i re  spec i f i ca l l y  des igned fo r  
d ia l ys i s  pa t ien ts .  Re l iab i l i t y  o f  the  SF -36  has  been es t imated  
p rev ious ly  ove r  a  w ide  range  o f  hea l th  p rob lems  us ing  bo th  in te rna l  
cons is tency measu res  (Cronbach ’s  a lpha  and  i n te r - i t em 
cor re la t ions )  and  tes t - re tes t  methods.  Ove ra l l  repo r ted  a lpha  
in te rna l  cons is tency  coe f f ic ien ts  gene ra l l y  exceeded  0 .7  and  in  
mos t  cases  exceeded  0 .8 ,  the  two  week  tes t - re tes t  co r re la t ions  
were  repo r ted  be tween 0 .6  and  0 .8 ,  and  the  in te rna l  cons i s tency o f  
the  e igh t  sca les  ranged f rom 0 .82  to  0 .92  (C lea ry,  2005 ) .  The re fo re ,  
the  SF-36  quest ionna i re  was used  in  the  de te rmina t ion  o f  HRQOL 
in  the  research  p ro jec t .  
 
Genera l  soc io -demograph ic  cha rac te r is t i cs  we re  inco rpo ra ted  in to  
the  quest ionna i re  to  enab le  the  inves t iga t ion  o f  assoc ia ted  
va r iab les  (Append ix  B ) .  
 
3.6 .2 .3  B iochemica l  and  c l in ica l  ana lys is  
 
The  b iochemica l  ana lys is  i nc lude d :  u rea ,  c rea t in ine ,  e lec t ro l y tes ,  
magnes ium,  phospha te ,  ca lc ium,  para thyro id  ho rmone,  i ron  s tud ies ,  
haemog lob in ,  and  cho les te ro l  and  d ia l ys i s  adequacy  ( Append ix  D ) .  
 
In  the  comp le t ion  o f  the  b iochemica l  assessmen t  the  pa tho logy  
labo ra to r ies ,  Ampa th ,  Lance t  and  the  gove rnment  pa tho logy  
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l abo ra to r ie s  we re  used  to  ob ta in  the  b iochemica l  ana lys is ,  wh ich  
was  sub jec ted  to  the  labo ra to r ies  qua l i t y  con t ro l .  
 
The  c l in i ca l  assessment  inc luded the  assessmen t  o f  the  pa t ien t ’s  
we igh t  and  we igh t  ga in  (Append ix  D) .  
 
3.6 .2 .4  Nephrology pract i t ioner  
 
The pe rspec t i ve  o f  n eph ro logy hea l thca re  p ro fess iona ls  o n  ESKD 
was  eva lua ted  th rough  a  s imp le  su rvey  re la ted  to  the  impac t  o f  
ESKD and  the  leve l  o f  knowle dge  o f  a  d ia l ys is  pa t ien t  (Append ix  E ) .  
 
3.7  Data  analys is  
 
3.7 .1  Cl in ica l  in te rpretat ion  
 
Acco rd ing to  Hays  and  co l leagues  (1995 ) ,  a  Cronbach ’s  a lpha  
re l iab i l i t y  coe f f ic ien t  p rov ides  an  ind ica t ion  o f  the  degree  o f  
conve rgence  be tween d i f f e ren t  i tems hypo thes ized  to  rep resen t  the  
same const ruc t  o r  t ra i t .  A  re l i ab i l i t y  l eve l  o f  0 .7  has  been advoca ted  
as  a  m in imum s tanda rd  fo r  measu reme nt  tha t  i s  used  to  compare  
d i f f e ren t  g roups o f  peop le .  A  g rea te r  re l iab i l i t y  o f  0 .9  i s  
recommended as  a  m in imum in  o rde r  to  in te rp re t  the  sco re  a t  the  
ind iv idua l  leve l  (Hays  e t  a l . ,  1995 ) .  
 
A  Cronbach ’s  a lpha  leve l  o f  0 .9256 has  been ob ta ined  fo r  the  
da tasheet  and  the re fo re  the  resu l ts  o f  the  s tudy  were  repo r ted  as  
s ing le  i tems ,  as  we l l  as  in  re la ted  doma ins .  The  to ta l  d ia l ys is  
popu la t ion  (n=200 )  was  ana lysed  as  an  en t i t y  and  the rea f te r  
sepa ra ted  based on  moda l i t y  (group  A ) ;  haemod ia lys is  (n=100)  
ve rsus  pe r i tonea l  d ia l ys i s  (n=100) .  The rea f te r ,  t he  da ta  was  fu r ther  
ana lysed  in  re la t ion  to  the  100  neph ro logy  p rac t i t ione rs  (n=100;  
g roup  B ) .  
 
3 .7 .2 .  S ta t is t ica l  ana lys is  
 
The  s tudy  se t  ou t  to  de te rmine  the  re la t ionsh ip  be tween  soc io -
demograph ic  and  mod i f iab le  va r iab les ,  PESKD  and  educa t ion  w i th  
HRQOL exp ressed  as  a  sco re  f rom the  SF -36  quest ionna i re .  
 
A  s ta t is t i c ian  f rom the  b ios ta t is t i cs  un i t  a t  the  Med ica l  Research  
Counc i l  was  consu l ted  regard ing  the  samp le  s i ze  be ing 
rep resen ta t i ve  and  the  s ta t i s t i ca l  ana lys is  o f  the  resea rch  p ro jec t .  
 
The  assoc ia t ions  o f  in te res t  w ere  p r imar i l y  assessed  us ing 
regress ion  techn iques  and  s imp le  and  mu l t ip le  l inear  regress ions .  
Fu r the rmore ,  the  assoc ia t ions  be tween pa t ien ts ’  and  p ro fess iona ls ’  
pe rcep t ion  o f  pa t ien t  QOL w ere  assessed us ing McNemar ’s  tes t  f o r  
symmet ry .  Tes t ing  was  done  a t  the  0 .05  leve l  o f  s ign i f i cance .  The  
da ta  summary inc luded the  use  o f  desc r ip t i ve  s ta t i s t i cs  (mean,  
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s tanda rd  dev ia t ion ,  med ian )  and  the  range fo r  con t inuous 
pa rameters ,  wh i le  the  ca tego r i ca l  pa ramete rs  were  made up  o f  
f requency ,  percen tage  and  c ross  tabu la t ion .     
 
The  HRQOL was  de te rm ined  us ing the  KDQOL -36TM sco r ing 
p rogramme (V2 .0 ) ,  wh ich  is  a  SAS p rogramme in  an  Exce l  
sp readsheet  used  to  c rea te  sco res  and  p roduce  desc r ip t i ve  
s ta t is t i cs  fo r  the  KDOQI -36  measu res ,  inc lud ing  the  SF -12  
compos i tes .   
 
The  SF-36  scores  were  cons t ruc ted  us ing the  L ike r t  method  o f  
summated  ra t ings .  Answers  to  each  quest ion  were  sco red  and  then  
summar ised  to  p roduce  raw sca le  sco res  fo r  each  hea l th  concept ,  
and  therea f te r  t rans fo rmed  to  a  0 -100  sca le  w i th  h ighe r  scores  
ind ica t ing  be t te r  phys ica l  and  menta l  f unc t ion ing and  f reedom f rom 
pa in  (C lea ry ,  2005 ) .  Sco r ing a lgo r i thms were  then  app l ied  to  
p roduce  the  PCS and  MSC scores .  The  two gene r i c  summary sco res  
( i .e . ,  MCS and PCS)  o f  the  SF -36 ,  wh ich  were  de r i ved  f rom e igh t  
sca les  o f  the  SF-36 :  phys ica l  f unc t ion ing ,  ro le -phys ica l ,  bod i l y  
pa in ,  gene ra l  hea l th ,  v i t a l i t y  (energy / fa t igue ) ,  soc ia l  f unc t ion ing ,  
menta l  hea l th  (emot iona l  we l l -be ing)  and  ro le -emot ion  de r i ved  f rom 
the  pa t ien ts ’  responses  (Lopes  et  a l . ,  2007 ) .   
 
L inea r  m ixed  mode ls  we re  used  to  compare  the  sco res  o f  the  
HRQOL measu res  be tween g rou ps o f  pa t ien ts  w i th  d i f f e ren t  
cha rac te r i s t ics .  
 
To  es t imate  ad jus ted  d i f f e rences in  sco res ,  regress ion  mode ls  w e re  
used  and  inc luded  the  fo l lowing cova r ia tes :  age ,  gende r ,  race ,  
occupa t ion ,  emp loyment  s ta tus ,  d i s tance  f rom rena l  un i t ,  l i v ing 
s ta tus ,  d ia l ys is  dose ,  number  o f  access  p lacemen ts ,  PESKD,  
f requency  o f  the rapy ,  cho ice  o f  t rea tmen t ,  p resence  o f  co -
morb id i t i es ,  leve l  o f  knowledge rega rd ing ind iv idua l  pa rameters  in  
the  managemen t  o f  ESKD ,  and  reco rded  b iochem ica l  resu l ts .  
 
A  p -va lue  <  0 .05  was  cons ide red  s ta t i s t i ca l l y  s ign i f i can t   
(Lopes et  a l . ,  2007 ) .  
 
3.8  Qual i ty assurance  
 
3 .8 .1   Good c l in ica l  prac t ice   
 
A l l  c l in ica l  wo rk  conducted  in  th is  resea rch  p ro jec t  was in  
acco rdance  wi th  the  e th i ca l  p r inc ip les  wh ich  have  the i r  o r ig ins  in  
the  Dec la ra t ion  o f  He ls ink i  (2002 )  and  a re  cons is ten t  w i th  good 
c l in ica l  p rac t ice  gu ide l ines .   
 
The  Dec la ra t ion  o f  He ls ink i ’s  bas ic  p r inc ip le  number  3  s ta tes  tha t  
research  shou ld  be  conducted  on ly  by  sc ien t i f i ca l l y  qua l i f ied  
pe rsons (W or ld  Med ica l  Assoc ia t ion  Dec la ra t ion  o f  He ls ink i ,  2002 ) .  
64 
 
There fo re ,  the  who le  resea rch  p ro jec t  w as  comp i led  by the  
researche r ,  a  reg is te red  C l in ica l  Techno log is t  ( reg is te red  wi th  the  
Hea l th  P ro fess iona l  Counc i l  o f  Sou th  A f r ica ,  number  KT G 0008087) ,  
unde r  the  supe rv is ion  o f  two  qua l i f ied  s tudy leader s .  
 
Th ree  fundamenta l  e th ica l  p r inc ip les  we re  fo l lowed  th roughout  the  
s tudy :  respect  f o r  persons,  benef i cence ,  and  jus t ice .  P r i vacy,  
anonym i t y  and  con f iden t ia l i t y  we re  ma in ta ined  th roughout  the  
s tudy .  
 
3 .8 .2  E thics  commit tee  
 
E th i ca l  app rova l  was g ran ted  fo r  the  p ro jec t  ( re fe rence  number  
10050001 f rom Pharma -Eth ics ) .  
 
3 .8 .3  Subjec t  in format ion  and in formed consent  
 
Every pa t ien t  who was  requested  to  take  pa r t  i n  the  s tudy  w as 
in fo rmed regard ing  the  na tu re  o f  the  resea rch ,  the  in fo rmat ion  
requ i red  fo r  the  s tudy ,  the i r  ro le  in  t he  s tudy ,  the  f inanc ia l  
imp l i ca t ions ,  as  we l l  as  the  ab i l i t y  t o  w i thd r aw f rom the  resea rch  
s tudy  a t  any  t ime wi thou t  any  consequences  o f  any  na tu re .  They 
wou ld  be  requ i red  to  s ign  a  consent  f o rm,  agree ing to  pa r t i c ipa te  in  
the  s tudy  o f  the i r  own f ree  w i l l  (Append ix  A ) .  
 
3 .8 .4  Sa fe ty var iables  
 
The resea rch  p ro jec t  w as  comple te l y  sa fe ;  the re  were  no  adve rse  
e f fec ts  resu l t i ng f rom i t .  The  b lood  resu l ts  t ha t  w e re  used  in  the  
s tudy  were  de r ived  f rom s tanda rd  un i t  p ro toco ls  and  were  
recommended by the  South  A f r ican  Rena l  Soc ie ty  (SARS) as  
gu ide l ines  fo r  op t ima l  ca re  o f  pa t ien ts  on  ch ron ic  d ia l ys i s  i n  South  
A f r i ca  (2006 ) .  No  add i t iona l  b lood  tes t ing w as done.  The  b lood  
tes t ing was no t  done fo r  the  so le  pu rpose  o f  the  resea rch  p ro jec t  
and  there fo re  i t  ha d  no  add i t iona l  imp l ica t ions  fo r  the  resea rch  
pa r t i c ipan ts  as  rou t ine  b iochemica l  ana lys is  is  a  pa r t  o f  the  d ia l ys is  
p resc r ip t ion .   
 
3 .8 .5  Premature  d iscont inua t ion  o f  the  s tudy  
 
Pr io r  t o  t he  commencement  o f  the  s tudy  i t  was  dec ided  tha t  the  
s tudy  wou ld  be  d iscon t inued  p rematu re ly  i f  the  resea rcher  o r  any  
one  o f  the  supe rv i so rs  fe l t  tha t  a  pa t ien t ’ s  con f iden t ia l i t y  m igh t  be  
jeopa rd ised  o r  i f  any  une th ica l  p rocedu res  occu r red .  
 
3 .8 .6  Accuracy o f  da ta  and data  analys is  
 
Al l  t he  da ta  was eva lua ted  a t  the  t ime o f  down load ing  on to  the  
da tabase .  A l l  da ta  was reco rded  by  the  resea rcher  he rse l f  and  
fu r the r  ana lysed  du r ing the  s ta t is t i ca l  ana lys i s  o f  the  research .  The  
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s ta t is t i ca l  ana lys is  was comp le ted  by  P ro f .  P ie t  Becke r  a t  th e  
Med ica l  Resea rch  Counc i l .  
 
The in te rna l  cons is tency  o f  the  da ta  shee t  p roduced a  Cronbach ’s  
a lpha  score  of 0.9236. 
 
3.8 .7  Conf ident ia l i ty  
 
The  con f iden t ia l i t y  o f  the  s tudy  was o f  u tmost  impor tance .  The  
pa t ien t ’ s  iden t i t y  was no t  made known to  any  ind iv idua l  t o  whom 
the  pa t ien t  had  no t  p rov ided  the i r  consent  too .  A l l  reco rds  and  
pa t ien t  in fo rmat ion  rema ined  con f iden t ia l .   
 
3.9  F inanc ia l  impl icat ions  
 
The  s tudy  had  no  add i t iona l  f inanc ia l  imp l ica t ions  fo r  the  research  
pa r t i c ipan ts  as  no  add i t iona l  b iochem ica l  ana lys i s  and  eva lua t ions  
were  conduc ted .  The  b iochemica l  ana lys is  and  c l in ica l  eva lua t ions  
used  in  the  resea rch  were  a  pa r t  o f  the  p rescr ibed  d ia l ys is  
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4 .1  Pa t ient  demographics  
 
A  to ta l  o f  200  pa t ien ts ,  who met  the  inc lus ion  c r i te r ia  (3 .5 .1 ) ,    we re  
inc luded in  the  ana lys is .  N ine ty  f i ve  pe rcen t  (95%) o f  the  sample  
(n=190 )  we re  f rom the  p r i va te  sec to r  and  on ly  5% (n=10 )  f rom the  
pub l ic  hea l thca re  sec to r .  W hen ca tego r is ing  the  g roups  by  age ,  the  
ma jo r i t y  o f  the  in -cen t re  haemod ia lys i s  (HD)  pa t ien ts  (26%)  fe l l  i n to  
the  age  range o f  51  to  60  yea rs .  In  con t ras t ,  f o r  the  a t  home 
pe r i tonea l  d ia l ys is  (PD)  pa t ien ts  the  ma jo r i t y  (25%) were  younge r ,  
f a l l ing in to  the  age  range be tween 41  to  50  years  (F igu re  4 .1 ) .  
Howeve r ,  t he  mean  age  fo r  the  HD group  was  49 ±15  yea rs ,  whereas  
fo r  the  PD group  i t  was  s ign i f i can t l y  o lde r  a t  53 ±14 yea rs  (p=0 .043 ) .  
The  age  eva lua t ion  fo r  the  to ta l  d ia l ys i s  pa t ien t  samp le  (n=200)  





F igure  4 .1  Graph ica l  rep resen ta t ion  o f  the  age  d is t r i bu t ion  o f  the  
to ta l  samp le  (n=200 ) .   
 
 
W hen look ing a t  gender ,  bo th  HD and  PD pa t ien t  groups had  an  
equa l  pe rcen tage  o f  ma le  and  fema le  pa t ien ts .  Fema les  were  on ly  
s l i gh t l y  f ewer ,  cons t i t u t ing  48% and  ma les  52% o f  the  samp le  
(n=200 )  (Tab le  4 .1 ) .   
 
The  rac ia l  make -up  o f  the  g roup  (n=200 )  showed tha t  the  ma jo r i t y  
o f  the  s tudy  popu la t ion  were  wh i te  in  bo th  d ia l ys i s  g roups ( HD:  55%;  




















































(HD:  14%;  PD:  8%) pa t ien ts  (Tab le  4 .1 ) .  The  s tudy  was open to  a l l  
race  g roups,  bu t  on ly  da ta  o f  the  th ree  race  g roups fe l l  w i th in  the  
inc lus ion  c r i te r ia  (3 .5 .1 )  wh ich  resu l ted  in  no  peop le  o f  Ind ian  
descen t  un fo r tuna te ly  no t  be ing  inc luded  in to  the  s tudy  popu la t ion .  
The  exp lana t ion  fo r  t h i s  may be  tha t  the  un i ts  inc luded in  the  s tudy 
had  re la t i ve ly  sma l l  number  o f  pa t ien ts  o f  Ind ian  descent  on  
d ia l ys i s ,  wh ich  is  re f lec t i ve  o f  the  soc ie t y  in  gene ra l .  
 
The  ma jo r i t y  o f  the  pa t ien ts  ove ra l l  and  in  bo th  pa t ien t  g roups were  
emp loyed  fu l l - t ime (HD:  37%;  PD 42%)  (Tab le  4 .1 ) .  
 
No  s ign i f i can t  d i f f e rence s  were  found be tween the  HD and PD 
pa t ien t  g roups  fo r  gende r ,  race  and  emp loymen t  s ta tus  (Tab le  4 .1 ) .  
 
 
Tab le  4 .1  The  pa t ien t  demograph ics  o f  the  to ta l  d ia l ys i s  samp le  
(Group  A;  n=200 ) .  
 
Patient demographics HD (n=100) PD (n=100) 
Age (years) % % 
20-30 5 15 
31-40 18 15 
41-50 22 25 
51-60 26 19 
61-70 14 20 
>71 15 6 
Gender   
Male 52 52 
Female 48 48 
Race   
White  55 68 
Black 31 24 
Coloured 14 8 
Employment   
Full-time 37 47 
Part-time 2 0 
Self-employed 5 5 
Unemployed 32 21 





In  the  tab le  be low (Tab le  4 .2 ) ,  the  ma jo r i t y  o f  PD pa t ien ts  were  
wh i te  (68%)  wi th  a  mean  age  o f  51 ±16  yea rs ,  f o l lowed  by  b lack  
pa t ien ts  (24%),  wh o were  younge r  (mean age  46 ±13  years ) .  
Co lou red  pa t ien ts  we re  in  the  m ino r i t y  (8%) w i th  a  mean age  o f  
44±14 yea rs .   
 
The ma jo r i t y  o f  HD pa t ien ts  we re  wh i te  pa t ien ts  (55%)  wi th  a  mean 
age  o f  55 ±15  years ,  f o l lowed  by  b lack  pa t ien ts  (31%)  wi th  a  mean 
age  o f  48±12  years .  The  co lou red  pa t ien ts  we re  once  aga in  in  the  
m ino r i t y  w i th  14% and a  mean age  o f  54 ±10 years  (Tab le  4 .2 ) .   
  
Tab le  4 .2  The  mean  age  and  race  fo r  t he  to ta l  d ia l ys i s  samp le .  
 
 Race PD (n=100) HD (n=100) 
  Race (%) Mean age Std Race (%) Mean age Std 
White 68 51 16 55 55 15 
Black 24 46 13 31 48 12 
Coloured 8 44 14 14 54 10 
 
 
On  assess ing the  t ime  taken  to  access  d ia l ys i s  a  s ign i f i can t  
d i f f e rence  (p=0 .01 )  was found  be tween  the  HD and  PD pa t ien t  
g roups wi th  rega rd  to  the  d is tance  t rave l led  to  the  d ia l ys i s  un i t  f rom 
the i r  home.  Howeve r ,  on  look ing a t  bo th  d ia l ys is  moda l i t ies  the  
ma jo r i t y  o f  pa t ien ts  l i ved  wi t h in  20km o f  t he  d ia l ys is  un i t  (HD:  57%;  
PD:  52%).  Howeve r ,  33% o f  PD pa t ien ts  had  to  t rave l  d is tances  
g rea te r  t han  41km ,  compared  to  those  pa t ien ts  on  HD (16%)  (F igu re  



















F igure  4 .2  Graph ica l  rep resen ta t i on  o f  the  d i s tance  t rave l led  to  the  
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4.2  Aet io logy o f  chronic  k idney d isease  
 
Hyper tens ion  was  the  lead ing cause  o f  ch ron ic  k idney  d isease  
(CKD)  in  the  s tudy  popu la t ion ;  th is  was qu i te  s im i la r  by  d ia l ys is  
moda l i t y ,  be ing 26% o f  in -cen t re  HD and 28% o f  a t  home PD 
pa t ien ts .  Fo l lowing  hype r tens ion  as  the  cause  o f  ESKD was 
d iabe tes .  Seven teen  pe rcen t  (17%) o f  HD pa t ien ts  and  26% o f  PD 
pa t ien ts  had  d iabe tes .  S ix  pe rcen t  (6%) o f  HD pa t ien ts  and  9% o f  
PD pa t ien ts  had  adu l t  po lycys t ic  k idney  d isease  (APKD) .  S im i la r l y ,  
6% o f  HD pa t ien ts  and  8% o f  PD pa t ien ts  we re  labe l led  as  hav ing 
g lomeru loneph r i t i s ,  bu t  the  number  who had  the  d iagnos is  
con f i rmed by  rena l  b iopsy  was no t  known.  The  rema in ing causes o f  
ESKD in  th i s  popu la t ion  a re  ca tego r i sed  as  ‘o the r ’ ,  and  inc luded 
ana lges ic  nephropa thy,  re f lux neph ropa thy,  and  lupus  neph r i t i s .  
The  cause  o f  rena l  f a i lu re  o f  a  la rge  g roup  o f  pa t ien ts  was no t  
known;  t he re fo re  they  were  ca tego r ised  as  ‘unknown cause ’  (F igu re  
4 .3 ) .   
 
No  s ign i f i can t  d i f f e rence  was found  in  the  ae t io logy  be tween the  
two d ia l ys is  moda l i t y  pa t ien t  g roups (F igure  4 .3 ) .  
 
 
F igure  4 .3  Graph ica l  rep resen ta t ion  o f  the  ae t io logy  o f  ch ron ic  
k idney d isease  (n=200 ) .  
 
 
4.3  The  prevalence of  co -morbid d isease  in  the  d ia lys is  
pa t ient  
 
The  p reva lence  o f  co -morb id  d isease  (d iabe tes ,  hype r tens ion  and  
card iovascu la r  d isease )  in  d ia l ys is  pa t ien ts  i s  shown  in  the  tab le  






































HD (%) PD (%)
71 
 
the  p reva lence  o f  hype r tens ion  (p  =  0 .06 )  be tween the  two  g roups ,  
i .e .  HD and PD,  bu t  no t  f o r  d iabe tes  (p=0 .7 ) .  However ,  
ca rd iovascu la r  d isease  was s ign i f i can t l y  more  p reva len t  in  the  PD 
group  (47%) compared  to  the  HD group  (20%) (p<0 .001 ) .   
 
Tab le  4 .3  The  p resence  o f  co -morb id i t y  in  the  d ia l ys is  samp le .  
 
Co-morbidity PD (%) HD (%) p-value 
Diabetic 27 25 0.70 
Hypertension 61 75 0.06 
Cardiovascular disease 47 20 <0.001 
 
 
4 .4  Pre -end s tage  k idney d isease management  
 
The  f i gu re  be low (F igure  4 .4 )  rep resen ts  the  to ta l  percen tage  o f  in -
cen t re  HD and a t  home PD pa t ien ts  (Group A ;  n=200 )  who were  
aware  o f  the i r  k idney  d isease  p r io r  to  commenc ing  d ia l ys i s  o r  in  
whom the i r  k idney d isease  was be ing  managed  by  a  neph ro log is t  o r  
phys ic ian  be fo re  be ing  in i t ia ted  on  d ia l ys i s .  Th is  g raph  a lso  
inc ludes  the  pe rcen tage  o f  pa t ien ts  who pa r t ic ipa ted  in  a  p re -end  
s tage  k idney  d isease  (PESKD) management  p rogramme and 
there fo re  cou ld  be  c lass i f ied  as  be ing  ea r l y  re fe r ra l  pa t ien ts ,  as  
they  were  known fo r  >3months  on  the  PESKD p rogramme be fo re  
s ta r t ing d ia l ys is .   
 
As  rep resen ted  be low (F igu re  4 .4 ) ,  72% o f  the  PD pa t ien ts  and  31% 
o f  HD pa t ien ts  were  aware  o f  the i r  k idney  d isease .  In  add i t ion ,  65% 
o f  PD pa t ien ts  bu t  on ly  20% o f  HD pa t ien t ’s  k idney  d isease  were  
managed by a  neph ro log is t  o r  phys ic ian  p r io r  to  commenc ing  
d ia l ys i s .  HD pa t ien ts  we re  a lso  much less  l i ke l y  to  have  pa r t ic ipa ted  
in  a  PESKD managemen t  p rogramme,  w i th  on ly  11% o f  HD pa t ien ts  
hav ing par t i c ipa ted ,  whe reas  52% o f  PD pa t ien ts  pa r t ic ipa ted  in  the  


























F igure  4 .4  Graph ica l  represen ta t ion  o f  the  awareness  and  
managemen t  o f  k idney  d isease  and  PESKD 
managemen t  (n=200 ) .  
 
 
Tak ing in to  account  the  impac t  o f  PESKD ,  the  f i gu re  be low (F igu re  
4 .5 )  represen ts  the  percen tage  o f  pa t ien ts  who  were  p resen ted  wi th  
a l l  t he  ava i lab le  t rea tmen t  op t ions  fo r  RRT and those  who chose  
the i r  t rea tment  moda l i t y .  Here  aga in ,  par t i c ipa t ing  in  a  PESKD 
resu l ted  in  t he  ma jo r i t y  o f  PD pa t ien ts  (97%)  hav ing  been  in fo rmed 
o f  a l l  ava i lab le  the rap ies ,  i .e .  HD,  PD and t ransp lan ta t ion .  In  th i s  
g roup  o f  97% o f  PD pa t ien ts ,  95% o f  pa t ien ts  chose  the i r  t rea tment ,  
compared  to  on ly  41% o f  HD pa t ien ts  who  chose  the i r  d ia l ys is  



















F igure  4 .5   Pe rcen tage  o f  pa t ien ts  who were  p resen ted  wi th  a l l  
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4.5  Renal  rep lacement  therapy  
 
4 .5 .1  D ia l ys is  
 
Th i r t y -s i x  pe rcen t  (36%)  o f  the  to ta l  d ia l ys i s  samp le  was wi th in  the i r  
f i rs t  yea r  o f  d ia l ys i s ;  29% were  w i th in  the i r  second yea r ;  14% in  
the i r  th i rd  yea r ;  9% in  the i r  f our th  yea r ;  7% in  th e i r  f i f th  year ;  and  
6% were  on  d ia l ys i s  f o r  more  than  s i x  yea rs  (F igu re  4 .6 ) .  
 
C lose  to  a  th i rd  o r  more  o f  the  pa t ien ts  in  bo th  g roups were  w i th in  
the i r  f i rs t  yea r  on  d ia l y s i s  i .e .  bo th  in -cen t re  HD (37%)  and  a t  home 
PD (35%).  The  number  o f  yea rs  on  d ia l ys i s  dec l ined  in  bo th  the  PD 
and HD pa t ien ts ,  w i th  on ly  8% o f  HD pa t ien ts  and  3% o f  PD pa t ien ts  
s t i l l  rema in ing on  d ia l ys i s  a f te r  more  than  s i x  years .  The re  was no  
s ign i f i can t  d i f f e rence  in  moda l i t y  surv i va l  o r  su rv i va l  in  gene ra l  




F igure  4 .6  Yea rs  on  d ia l ys is  (n=200 ) .  
 
 
W hen eva lua t ing  d ia l ys i s  access ,  the  ma jo r i t y  o f  PD pa t ien ts  (65%) 
had  on ly  one  access  p lacement .  In  con t ras t ,  the  ma jo r i t y  o f  HD 
pa t ien ts  (29%) had  more  than  f i ve  access  p lacemen ts  (p<0 .001 )  






















































F igure  4 .7  To ta l  number  o f  access  p lacements  (n=200 ) .  
 
 
4.5 .2  Transplanta t ion  
 
A  to ta l  o f  34% o f  the  to ta l  s tudy  popu la t ion  (n=200 )  we re  awa i t ing 
a  t ransp lan t .  The  ma jo r i t y  o f  pa t ien ts  we re  PD pa t ien ts  (41%) ,  w i th  
on ly  26% o f  HD pa t ien ts  be ing su i tab le  o r  hav ing  been  p repa red  fo r  



















F igure  4 .8  Pe rcen tage  o f  d ia l ys i s  pa t ien ts  awa i t ing t ransp lan t  
(n=188 ) .  
 
 
The  mean age  o f  pa t ien ts  on  the  t ransp lan t  l i s t  in  bo th  the  HD and 

















































The mean age  o f  the  HD pa t ien t s  on  the  t ransp lan t  l i s t  was 41 ±12 
yea rs  o f  age  and  fo r  PD pa t ien ts  the  mean age  was 47 ±12  yea rs  
(p>0 .05 )  (F igu re  4 .9 ) .   
 
An  add i t iona l  12  pa t ien ts  f rom the  to ta l  samp le  (n=200 )  o f  the  HD 
and  PD pa t ien ts  we re  exc luded f rom th i s  ana lys i s  as  they  were  no t  
cer ta in  whethe r  they  were  on  the  t ransp lan t  l i s t .  Seve ra l  pa t ien ts  
had  comple ted  the  t ransp lan t  work -up  bu t  we re  unsu re  o f  the i r  
s ta tus  on  the  t ransp lan t  l i s t ,  and  were  the re fo re  exc luded  (n=188 )  



















F igure  4 .9  The  ave rage  age  o f  pa t ien ts  awa i t ing  t ransp lan ta t ion  
(n=62 ) .  
 
 
Of  the  62  pa t ien ts  on  the  t ransp lan t  l i s t ,  17% o f  PD pa t ien ts  and  
12% o f  HD pa t ien ts  we re  d iabe t ic ,  and  36% o f  PD pa t ien ts  and  8% 
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F igure  4 .10  The p reva lence  o f  d iabe tes  me l l i tus  and  
card iovascu la r  d isease  in  pa t ien ts  on  the  t ransp lan t  
l i s t  (n=62) .  
 
 
4 .6  C l in ica l  and  b iochemical  analys is  
 
No  s ign i f i can t  d i f f e rence  was  found  in  the  b lood  p ressu re  (BP)  
range  be tween  the  two d ia l ys is  g roups.  Howeve r ,  i t  was  on ly  a  
once -o f f  b lood  p ressu re  read ing taken  p re -d ia l ys is .  The  ma jo r i t y  o f  
HD pa t ien ts  (34%)  had  a  b lood  p ressu re  be tween 121 -140mmHg,  
compared  to  the  PD pa t ien t  g roup ,  whe re  29% o f  the  PD pa t ien ts  
had  a  b lood  p ressure  be tween 141 -160mmHg (F igure  4 .11 ) .  The  
ave rage  b lood  p ressu re  fo r  the  to ta l  pa t ien t  samp le  (Group A ;  
















































F igure  4 .11  Sys to l i c  b lood  p ressu re  fo r  the  to ta l  d ia l ys i s  samp le  
(n=200 ) .  
 
 
The  ave rage  po tass ium (Tab le  4 .4 )  taken  p re -d ia l ys i s  was 
s ign i f i can t l y  d i f f eren t  (p=0 .000)  in  the  HD and PD pa t ien t  g roups.  
The  HD group  had  a  h ighe r  po tass ium leve l  o f  5 .1±0 .87mmol /L ,  
compared  to  the  PD group  o f  4 .4 ±0 .97mmol /L .   
 
The  HD group  had  a  h ighe r  u rea  va lue  (24 .03 ±7.28mmol /L ) ,  
compared  to  the  PD group  (20 .13 ±7.68)  (p=0 .001 ) .  The  PD group  
had  a  s l i gh t l y  h ighe r  c rea t in ine  leve l  (837 .9±363 .49mmol /L ) ,  
compared  to  the  HD group  (835 .3 ±329 .22mmol /L )  (p=0 .96)  (Tab le  
4 .4 ) .  
 
A  fu r the r  s ign i f i can t  d i f f e rence  was found in  rega rds  to  ca lc ium 
be tween the  two groups.  The  HD group  had  lower  ca lc ium  leve ls  o f  
2 .2±0 .25 ,  compared  to  the  PD group  (2 .46 ±0 .22mmol /L ) .  The  
pa ra thyro id  ho rmone  (PTH)  in  the  HD group  was  s ign i f i can t l y  lower  
a t  353 .83 ±330.04pg/mL,  compared  to  the  PD group  o f  
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The  b iochemica l  ana lys is  was fu r the r  ca tego r i sed  in to  ta rge ted  
a reas  (Tab le  4 .5 ) ,  as  de f ined  by  the  Nat iona l  K idney Founda t ion  
K idney D isease  Outcomes Qua l i t y  In i t ia t i ve  (NKF KDOQI )  and  the  
K idney D isease :  Improv ing  G loba l  Ou tcomes.  
 
Once  aga in  a  s ign i f i can t  d i f f e rence  (p=0 .002 )  was  seen in  the  HD 
group ’s  po tass ium,  w i th  40% o f  pa t ien t  in  the  ta rge ted  range o f  3 .5 -
5mmo l /L ,  compared  to  the  PD group  in  wh ich  64% o f  pa t ien ts  were  
w i th in  the  ta rge ted  range (Tab le  4 .5 ) .   
 
Fewer  o f  the  HD pa t ien ts ’  phosphate  (Tab le  4 .5 )  was wi th in  the  
ta rge ted  range  (1 .13 -1 .8mmol /L )  (36%) ,  compared  to  the  PD group  
(55%)  (p=0 .012 ) .  
 
 





HD PD  
Mean Std Mean Std p-value 
Sodium (mmol/L) 138 3.13 137 4.25 0.559 
Potassium (mmol/L) 5.1 0.87 4.4 0.97 <0.0001 
Urea (mmol/L) 24.03 7.28 20.13 7.68 0.001 
Creatinine (mmol/L) 835.3 329.22 837.9 363.49 0.96 
Phosphate (mmol/L) 1.8 0.67 1.7 0.51 0.17 
Calcium (mmol/L) 2.2 0.25 2.46 0.22 0.000 
Parathyroid hormone (pg/mL) 353.82 330.04 498.54 555.56 0.08 
Albumin (g/L) 37.49 5.18 31.45 6.35 0.000 
Ferritin (ng/mL) 417.34 479.37 323.19 424.59 0.191 
TSAT (%) 27.49 16.33 23.56 10.51 0.131 
Haemoglobin (g/dL) 11.27 1.94 11.89 1.96 0.036 
 Biochemical compounds Normal reference 
values 
HD (%) PD (%) p-value 
Potassium (mmol/L) 3.5-5 40 64 0.002 
Calcium (mmol/L) 2.1-2.4 55 40 0.053 
Calcium/Phosphate product  <4.4 62 65 0.364 
Phosphate (mmol/L) 1.13-1.8 36 55 0.012 
PTH (pg/mL) <600 84 70 0.052 
Ferritin (ng/ml) 200-799 44 40 0.355 
TSAT (%) 20-49 56 65 0.231 
Haemogloblin (g/dL) 10-12 42 32 0.111 
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4.7  Qual i ty o f  l i fe  
 
4 .7 .1   Qua l i ty o f  l i fe  o f  the  to ta l  d ia lys is  sample  
 
The ove ra l l  qua l i t y  o f  l i f e  (QOL)  score  d i v ided  in to  f i ve  domains  and  
e igh t  sca les  fo r  the  to ta l  samp le  o f  Group  A (n=200 ) ,  i nc lud ing  bo th  
in -cen t re  HD and  a t  home PD pa t ien ts ,  i s  represen ted  in  the  tab le  
be low.  The  f i ve  doma ins  o f  QOL inc luded the  two summary sco res :  
the  phys ica l  compos i te  sco re  (PCS)  and  menta l  compos i te  sco re  
(MCS) ,  a long  wi th  the  ove ra l l  symptom,  e f fec t  and  bu rden  o f  CKD 
sco re .  The  e igh t  sca le  sco res  de r ived  f rom the  PCS and MCS a re  
phys ica l  f unc t ion ing ,  ro le  l im i ta t ions  (emo t iona l  and  phys ica l ) ,  pa in ,  
gene ra l  hea l th ,  emot iona l  we l l -be ing ,  soc ia l  f unc t ion ,  and  v i ta l i t y  
(ene rgy / fa t igue)  (F igure  2 .11 ;  Tab le  4 .6 ) .  
 
Fo r  the  ove ra l l  two  summary  sco res  o f  QOL,  the  phys ica l  hea l th  
compos i te  sco re  (PCS)  was  40 .49±10.43 ,  and  the  menta l  hea l th  
compos i te  (MCS) sco re  was 45 .87 ±9.64  (Tab le  4 .6 ) .  
 
The  mean sco re  fo r  the  symptom ca tegory  o f  QOL was  75 .38 ±17.32 ,  
f o l lowed by  the  e f fec t  o f  k idney  d isease  score  o f  QOL o f  
63 .38±24 .26 ,  and  the rea f te r  the  bu rden  o f  k idney  d i sease  QOL 
sco re  o f  50 .59±30.02  (Tab le  4 .6 ) .   
 
De r i ved  f rom the  PCS (F igu re  2 .11) :  the  phys ica l  f unc t ion ing score  
was 53 .23±27.92 ;  t he  ro le  l im i ta t ions  (phys ica l )  sco re  was 
50 .08±37 .98 ;  bod i l y  pa in  was 64 .9 ±28 .08 ;  and  gene ra l  hea l th  was 
54 .28±22 .29  (Tab le  4 .6 ) .    
 
De r i ved  f rom the  MCS (F igu re  2 .11) :  the  menta l  hea l th ,  emot iona l  
we l l -be ing  sco re  was  67 .53 ±20.21 ;  the  ro le  l im i ta t ions  (emot iona l )  
was  54±41.44 ;  the  soc ia l  f unc t ion  was  50 ;  f o l lowed  by  the  v i ta l i t y  




















Tab le  4 .6  Qua l i t y  o f  l i f e  o f  ch ron ic  d ia l ys i s  pa t ien ts  (n=200) .  
 
Quality of life score Number of 
items in scale 
Mean Std 
SF-12 Physical Health Composite 12 40.49 10.43 
SF-12 Mental Health Composite 12 45.87 9.64 
Physical functioning  10 53.23 27.92 
Role limitations - physical  4 50.08 37.98 
Pain  2 64.90 28.08 
General health  5 54.28 22.29 
Emotional well-being  5 67.53 20.21 
Role limitations - emotional  3 54.00 41.44 
Social function  2 50.00 0.00 
Energy/fatigue  4 35.55 14.59 
Symptom/problem list  12 75.38 17.32 
Effects of kidney disease 8 63.38 24.26 
Burden of kidney disease 4 50.59 30.02 
 
 
Ou t  o f  the  36  quest ions  o f  the  Med ica l  Outcome Study 36 - i tem 
Shor t -Fo rm Hea l th  Su rvey  (SF -36 ) ,  18  quest ions  were  s ign i f i can t l y  
d i f f e ren t  be tween the  HD and the  PD pa t ien t  g roups (Tab le  4 .7 ) .  
 
A  fu r ther  two  quest ions  (11a  and  b )  we re  marg ina l l y  s ign i f i can t  

























Tab le  4 .7  The  qua l i t y  o f  l i f e  o f  haemod ia lys is  pa t ien ts  compared  
to  pe r i tonea l  d ia l ys i s  pa t ien ts .   
 
Number Question p-value 
3a Completion of strenuous activities   
3b Completion of moderate activities 0.002 
3c Completion of mild activities 0.047 
3d Climbing several flights of stairs 0.001 
4d Accomplished less because of emotional 
problems 
0.047 
8a Amount of time spent with family and 
friends 
0.050 
9c Felt calm and peaceful 0.009 
9f Felt happy 0.001 
10d Kidney disease interferes too much <0.0001 
10f Feel frustrated dealing with kidney 
disease 
0.016 
10g Feel like a burden on my family 0.039 
11i Feel washed out or drained 0.001 
12a Affected by fluid restriction <0.0001 
12b Affected by dietary restriction 0.003 
12c Ability to work around the house <0.0001 
12d Ability to travel <0.0001 
12e Being dependent on doctors and medical 
staff 
<0.0001 
13 Average sleeping pattern 0.020 
11a Muscle pain 0.078 
11d Itchy skin 0.080 
 
 
4 .7 .2   Unadjus ted qua l i ty o f  l i fe  scores  
 
The unad jus ted  qua l i t y  o f  l i f e  score  d i v ided  in to  f i ve  domains  w i th  
e igh t  sca les  o f  PCS and MCS is  repo r ted  be low (Tab le  4 .8 ) .   
 
W i th in  the  f i ve  doma ins  o f  QOL,  PD pa t ien ts  had  an  improved QOL 
in  te rms  o f  symptom managemen t  (77 .60 ;  p=0 .067 ) ,  e f fec t  o f  k idn ey  
d isease  (71 .56 ;  p=0 .00) ;  and  bu rden  o f  k idney  d isease  (53 .81 ;  
p=0 .148 )  (Tab le  4 .8 ) .    
 
Haemod ia lys i s  pa t ien ts  repo r ted  an  improved  QOL in  te rms  o f  the  
PCS (41 .33 ;  p=0 .252) ,  a l though no t  s ign i f i can t .  The  PD pa t ien t  
g roup  repo r ted  an  improved  MCS (46 .72 ;  p=0 .168 )  when  compared  
to  HD group ,  a l t hough  aga in  no t  s ign i f i can t  (Tab le  4 .8 ) .  
 
W i th in  the  e igh t  doma ins  o f  the  PCS and  MCS,  v i ta l i t y  
(ene rgy / fa t igue)  was  the  on ly  s ign i f i can t  va r iab le  and  was found to  
be  grea te r  in  the  HD pa t ien ts  (38 .10±14.75 ) ,  compared  to  the  PD 
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pa t ien ts  (33±14.03 )  (p=0 .04 ) .  Ro le  l im i ta t ion  was found to  be  
marg ina l l y  s ign i f i can t  (p=0 .09) ,  w i th  PD pa t ien ts  expe r ienc ing a  
reduced e f fec t  o f  ro le  l im i ta t ions  as  exp ressed  in  the  g rea te r  score  
(59±41.06 )  (Tab le  4 .8 ) .  
 
 
Tab le  4 .8  Ove ra l l  unad jus ted  qua l i t y  o f  l i f e  sco re .  
 
Quality of life score Number of 
items in scale 
HD (n=100) PD (n=100) p-
values Mean Std Mean Std 
SF-12 Physical Health 
Composite 
12 41.329 10.256 39.637 10.566 0.252 
SF-12 Mental Health 
Composite 
12 44.841 10.194 46.724 9.006 0.168 
Physical functioning  10 52.10 32.26 54.35 22.87 0.2 
Role limitations - physical  4 50.42 40.38 49.75 35.62 0.6 
pain  2 64.63 32.04 65.18 23.63 0.6 
General health  5 55.48 26.04 53.21 18.11 0.7 
Emotional well-being  5 67.28 23.89 67.78 15.81 0.9 
Role limitations- emotional  3 49.00 41.43 59.00 41.06 0.09 
Social function  2 50.00 0.00 50.00 0.00  ─ 
Energy/fatigue  4 38.10 14.75 33.00 14.03 0.04 
Symptom/problem list  12 73.125 16.913 77.604 17.482 0.067 
Effects of kidney disease 8 55.188 22.926 71.564 22.854 0 
Burden of kidney disease 4 47.625 30.135 53.813 30.045 0.148 
 
 
Fo l lowing a  un iva r ia te  ana lys is  cons is t ing o f  the  T - tes t ,  Mann -
W hi tney,  Ch i -squa re  and  F ishe rs  exac t ,  s ign i f i can t  va lues  (p <0 .05 )  
and  marg ina l  s ign i f i can t  va lues  (p <0 .1 )  were  taken  fu r the r  in to  a  
mu l t i va r ia te  regress ion  w i th  the  use  o f  ANCOVA.  
 
4.7 .3   Ad jus ted qual i ty  o f  l i fe  scores  
 
The mu l t ip le  regress ion  techn ique  was  used  wi th  the  ad jus t ing o f  
the  cova r ia te  to  d i f f e ren t ia te  be tween  the  g roups.  
 
F igure  4 .12  rep resen ts  the  symptom sco re  o f  QOL ad jus ted  fo r  age  
(p=0 .06 ) .  Pe r i tonea l  d ia l ys i s  pa t ien ts  had  an  improved symptom 
con t ro l  sco re  o f  77 .94 ,  compared  to  the  HD pa t ien ts  o f  72 .79  






















F igure  4 .12  Symptom sco re  o f  qua l i t y  o f  l i f e ,  ad jus ted  fo r  age  
(n=200 ) .   
 
 
The  e f fec t  o f  k idney  d isease  sco re  ad jus ted  fo r  a lbum in  (p=0 .06 )  is  
shown in  the  f i gu re  be low (F igure  4 .13) .  The  ad jus ted  e f fec t  sco re  
o f  QOL shows the  PD pa t ien ts  have  an  improved e f fec t  o f  k idney  
d isease  score  (74 .91) ,  when compared  to  the  HD pa t ien ts  (54 .17)  




















F igure  4 .13  The e f fec t  o f  k idney  d isease  score  ad jus ted  fo r  
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The f i gu re  be low (F igu re  4 .14)  rep resen ts  the  bu rden  o f  k idney 
d isease  score  ad jus ted  fo r  u rea  (p=0 .06) ,  c rea t in ine  (p=0 .04)  and  
a lbum in  (p=0 .08 ) .  Pe r i tonea l  d ia lys i s  pa t ien ts  had  an  improved 
bu rden  qua l i t y  o f  l i f e  sco re  (56 .93 ) ,  compared  to  HD pa t ien ts  




















F igure  4 .14  The bu rden  o f  k idney  d isease  sco re  ad jus ted  fo r  u rea ,  
c rea t in ine  and  a lbum in  (n=200 ) .  
 
 
The phys ica l  hea l th  compos i te  score  ( PCS)  o f  the  qua l i t y  o f  l i f e  
ad jus ted  fo r  age  (p=0 .05) ,  u rea  (p=0 .02) ,  c rea t in ine  (p=0 .02 ) ,  and  
a lbum in  (p=0 .03 )  is  rep resen ted  be low (F igure  4 .15 ) .  
Haemod ia lys i s  pa t ien ts  had  an  improved PCS (41 .56 ) ,  compared  to  





















































F igure  4 .15  The phys ica l  compos i te  sco re  ad jus ted  fo r  age ,  u rea ,  
c rea t in ine  and  a lbum in  (n=200 ) .  
 
 
The  menta l  compos i te  sco re  ( MCS)  when  ad jus ted  fo r  a lbumin  
(p=0 .163)  became marg ina l l y  s ign i f i can t  (p=0 .55 )  be tween  the  two  
moda l i t ies ,  HD and  PD.  Howeve r ,  a lbumin  was  a  con founde r ,  as  
there  was a  >15% d i f f e rence  in  the  co -e f f i c ien t ;  the re fo re ,  even  
when co r rec ted  the re  was  no  s ign i f i can t  d i f f e rence  in  the  ad jus ted  

















F igure  4 .16  The ad jus ted  men ta l  compos i te  sco re  (n=200 ) .  
 
 
Regress ion  ana lys i s  was used  fo r  the  e igh t  sca les  o f  phys ica l  
hea l th  and  menta l  hea l th .  Tab le  4 .9  rep resen ts  the  s ign i f i can t  and  
marg ina l l y  s ign i f i can t  va r iab les  (p<0 .1 ) .  Age  was  assoc ia ted  w i th  
phys ica l  f unc t ion ing (p=0 .006 ) ;  be ing managed p r io r  to  ESKD 
40.86
41.56


































(p=0 .065)  and  PESKD managemen t  (p=0 .032 )  was  assoc ia ted  w i th  
gene ra l  hea l th ;  yea rs  on  d ia l ys i s  was assoc ia ted  w i th  emot iona l  
we l l -be ing ;  d iabe tes  assoc ia ted  w i th  ro le  emot iona l  (0 .04)  and  ro le  
phys ica l  (0 .059) ;  and  las t l y ,  be ing  on  the  t ransp lan t  l i s t  was 
assoc ia ted  w i th  men ta l  hea l th .  
 
 
Tab le  4 .9  Regress ion  ana lys is  o f  fac to rs  assoc ia ted  w i th  SF -36  
(p<0 .1 )  (Group A;  n=200) .  
 
  Regression analysis (p-values <0.1) 













Age 0.006   0.036    
Years on 
dialysis 
    0.028   
Diabetes  0.059    0.04  
Transplant list       0.003 
Managed prior 
to ESKD 
  0.065     
PESKD 
management 
  0.032     
 
 
A l though emot iona l  we l l -be ing was assoc ia ted  w i th  yea rs  on  
d ia l ys i s  (p=0 .028 )  (Tab le  4 .9 )  f o r  the  g roup  (n=200 ) ,  there  was  no  
s ign i f i can t  d i f f e rence  found  in  HD (n=100 )  o r  in  PD fo r  P CS and 





F igure  4 .17  Graph ica l  rep resen ta t ion  o f  the  phys ica l  compos i te  
sco re  in  re la t ion  to  the  number  o f  yea rs  on  d ia l ys is  







F igure  4 .18  Graph ica l  rep resen ta t ion  o f  the  menta l  compos i te  
sco re  in  re la t ion  to  the  number  o f  yea rs  on  d ia l ys is  
(n=200 ) .  
 
4.7 .4   Qua l i ty o f  l i fe  and pa t ient  educat ion  
 
A  s ign i f i can t  d i f f erence  in  the  knowledge o f  f ac to rs  re la ted  to  CKD 
i s  seen  in  in -cen t re  HD and a t  home PD pa t ien ts  (Tab le  4 .10 ) .  The  
ma jo r i t y  o f  PD pa t ien ts  unde rs tood  anaemia  (95 .65%) compared  to  
the  HD pa t ien ts  unde rs tand ing  o f  anaemia  (60%)  (p=0 .001 ) .  
Haemod ia lys i s  pa t ien ts  had  g rea te r  knowledge on  d ie t  (p=0 .04 ) ,  
bone  d isease  (p=0 .003) ,  and  comp l i ca t ions  o f  CKD (p=0.006 )  
(Tab le  4 .10 ) .   
 
 
Tab le  4 .10  Pa t ien t  knowledge  amongs t  haemod ia lys is  and  
pe r i tonea l  d ia l ys is  pa t ien ts .  
 







Fluid 86 100 0.07 
Anaemia 60 95.65 0.001 
Cardiovascular disease 86.96 72 0.189 
Diet 100 84 0.04 
Bone disease 78.26 43 0.003 
Access  100 86 0.07 
Dialysis adequacy 91.3 75 0.1 
Medication 100 91 0.2 





The PCS o f  the  QOL was found to  be  re la ted  to  the  unde rs tand ing 
o f  manag ing the  compl ica t ions  assoc ia ted  w i th  CKD (p=0.01)  and  
access  management  (0 .01 ) .  The  unde rs tand ing o f  d ie t  was  found to  
be  s ign i f i can t  to  the  bu rden  o f  CKD (p=0.01 )  and  the  compl ica t io ns  
assoc ia ted  w i th  CKD was found to  be  fu r the r  s ign i f i can t  to  the  e f fec t  
(p=0 .01 )  and  symptom doma in  o f  the  qua l i t y  o f  l i f e .   
 
Pa t ien ts  who pa r t ic ipa ted  in  a  PESKD management  p rogramme had  
an  improved knowledge  on  f l u id  management ,  anaemia  
managemen t ,  ca rd iovascu la r  d isease ,  bone  d isease ,  access  
managemen t ,  med ica t ion ,  and  compl ica t ions  o f  CKD when 
compared  to  pa t ien ts  who  were  managed  by  a  
neph ro log is t /phys ic ian  p r io r  to  commenc ing  d ia l ys i s  (p>0 .05 )  
(Tab le  4 .11 ) .  
 
 
Tab le  4 .11  Pa t ien t  knowledge  amongs t  pa t ien ts  who were  aware  o f  
the i r  k idney d isease ,  whose  k idney  d isease  was 
managed ,  and  those  who  were  managed by  a  PESKD 
managemen t  p rogramme (n=200 ) .  
 








Fluid 86 93 100 
Anaemia 72 66 67 
Cardiovascular 
disease 
72 72 81 
Diet 93 90 90 
Bone disease 47 45 57 
Access 88 90 100 
Dialysis adequacy 77 83 76 
Medication 98 97 100 
Complications of CKD 74 79 86 
 
 
4.7 .5  Qual i ty o f  l i fe  in  r e la t ion  to  the  d i f fe rences in  pre -end 
s tage  k idney d isease  management  
 
Th ree  g roups  f rom the  to ta l  samp le  popu la t ion  (n=200 )  we re  
eva lua ted  in  re la t ion  to  QOL.  The  f i rs t  g roup  inc luded pa t ien ts  who 
were  in fo rmed  and  were  aware  o f  the i r  k idney  d isease  p r io r  to  
commenc ing d ia lys i s ;  the  second g roup  inc luded pa t ien ts  be ing 
managed p r io r  to  commenc ing  d ia l ys i s  by  a  neph ro log is t  o r  
phys ic ian ;  and  the  th i rd  g roup  inc luded  pa t ien ts  who  pa r t ic ipa ted  in  
a  PESKD management  p rogramme and  were  ear l y  re fe r ra l  p a t ien ts ,  
and  pa t ien ts  managed  fo r  more  than  th ree  months  p r io r  to  s ta r t ing  
89 
 
d ia lys i s .  Be ing  managed p r io r  to  d ia l ys i s  has  shown to  in f luence  
the  e f fec t  o f  k idney  d isease  in  re la t ion  to  qua l i t y  o f  l i f e  (F igu re  
4 .19) .  In  F igu re  4 .19 ,  in  the  pa t ien ts  who were  managed p r io r  to  
d ia l ys i s ,  the  e f fect  o f  k idney  d isease  (74 .61 )  is  improved ,  compared  
to  those  pa t ien ts  who were  no t  managed (63 .91 )  (p=0 .01) .  The re  
was ,  howeve r ,  an  in te rac t ion  rep resen ted  by the  t rend  l i ne  be tween 





F igure  4 .19  Be ing managed p r io r  to  d ia l ys i s  in  re la t ion  to  the  e f fec t  
o f  k idney  d isease  (n=200 ) .  
 
 
Pa r t i c ipa t ion  in  a  PESKD management  p rogramme has shown to  
reduce  the  bu rden  o f  k idney  d isease  (51 .64  to  50 .67 ;  p=0 .02 )  once  











































Effect of kidney disease





















F igure  4 .20  P re -end  s tage  k idney  d isease  managemen t  
p rogramme in  re la t ion  to  the  bu rden  o f  k idney 
d isease  (n=200) .  
 
4.8  Nephrology profess ionals ’  perspect ive  on qual i ty  o f  l i fe  
 
Neph ro logy  p ro fess iona l s ’  and  d ia l ys i s  pa t ien ts ’  perspect i ve  on  
whethe r  enough  pub l ic  awareness  is  c rea ted  a round k idney  d isease  
i s  rep resen ted  in  F igu re  4 .21 .  The  ma jo r i t y  o f  PD pa t ien ts  (75%) 
fee l  enough awareness  is  be ing  c rea ted  and  su f f i c ien t  peop le  a re  
in fo rmed  abou t  k idney d isease ,  compared  to  the  m ino r i t y  o f  HD 




























































As  shown be low (F igu re  4 .22 )  the  ma jo r i t y  o f  nephro logy  
p ro fess iona ls  (95%)  fee l  QOL is  an  impor tan t  f ac to r  to  cons ide r  in  
the  management  o f  pa t ien ts  w i th  CKD.  On ly  71% fee l  the  ma jo r i t y  
o f  hea l thca re  p ro fess iona ls  take  i t  in to  cons idera t ion  when t rea t ing 
k idney fa i lu re  pa t ien ts .  A  fu r the r  61% o f  hea l thca re  p ro fess iona ls  
fee l  su f f i c ien t  suppo r t  f o r  d ia l ys i s  i s  p rov ided  to  pa t ien ts  by 
hea l thca re  p ro fess iona l s  to  enab le  pa t ien ts  to  cope  wi th  the i r  




















F igure  4 .22  Nephro logy  p ro fess iona ls ’  pe rspect ive  on  qua l i t y  o f  l i fe  
and  suppor t  g i ven  to  pa t ien ts  (n=100 ) .  
 
 
The  ma jo r i t y  o f  neph ro logy  p ro fess iona ls  (80%) fee l  a  non -d ia l ys is  
pa thway shou ld  be  d iscussed wi th  app rop r ia te  pa t ien ts  ( inc lud ing 
e lde r l y  pa t ien ts  and  pa t ien ts  w i th  advanced HIV ) ;  however ,  on ly  
38% d iscussed a  non -d ia l ys is  pa thway wi th  the i r  pa t ien ts  who may 
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F igure  4 .23  Non-d ia l ys i s  pa thway (n=100 ) .  
 
The  ma jo r i t y  o f  in -cen t re  HD pa t ien ts  (n=100)  ra ted  the i r  overa l l  
hea l th  as  fa i r ,  whe reas  the  ma jo r i t y  o f  a t  home PD pa t ien ts  (n=100 )  
ra ted  the i r  ove ra l l  hea l th  as  good.  The  neph ro logy  p ro fess iona ls  
(n=100 )  ra ted  the i r  pe rspe c t i ve  o f  the  ove ra l l  hea l th  o f  d ia l ys is  
pa t ien ts ,  bo th  HD and PD ,  to  be  fa i r  -  s im i la r  to  the  HD pa t ien ts  



















F igure  4 .24   Ove ra l l  ra t ing  o f  hea l th :  d ia l ys i s  pa t ien t  and  
neph ro logy  p ro fess iona ls ’  pe rspect ive  (n=300 ) .  
 
  
On  a  sca le  o f  1  to  10 ,  w i th  10  be ing  the  mos t  d i f f i cu l t ,  neph ro logy 
p ro fess iona ls  ra ted  l i v ing w i th  k idney  d isease  an  ove ra l l  7 .49  





Non-dialysis pathway should be discussed




















































F igure  4 .25  D i f f i cu l t y  l i v ing w i th  k idney  d isease :  neph ro logy  
p ro fess iona ls ’  pe rspec t i ve  (n=100 ) .  
 
 
Th is  s tudy a imed  to  de te rmine  what  hea l thca re  p ro fess iona ls  
be l ieve  d ia l ys i s  pa t ien ts  unde rs tood  rega rd ing the i r  d i sease  and  
t rea tment ,  compared  to  what  pa t ien ts  ac tua l l y  unde rs tood .  The  
knowledge o f  d ia lys i s  pa t ien ts  (Group A ;  n= 2 00 )  compared  to  the  
neph ro logy  p ro fess iona ls ’  (n=100 )  pe rspect i ve  is  shown in  the  
f i gu re  be low (F igu re  4 .26 ) .  A  s ign i f i can t  d i f f e rence  was found 
rega rd ing  the  unde rs tand ing o f  p resc r ibed  med ica t ion  (p  =  0 .002 ) ;  
d ia l ys i s  adequacy  (p  =  0 .03 ) ;  and  ca rd iovascu la r  d i sease  (p  =  
0 .001 )  -  a l l  o f  wh ich  the  pa t ien ts  had  a  g rea te r  unde rs tand ing  than  




































F igure  4 .26  D ia lys i s  pa t ien ts ’  knowledge compared  to  neph ro logy 
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5.1  In troduct ion  
 
As  ch ron ic  k idney  d isease  (CKD) is  a  wo r ldwide  pub l ic  hea l th  
p rob lem and the re  is  a  r i s ing inc idence  o f  pa t ien ts  requ i r ing rena l  
rep lacement  the rapy  (RRT) ,  w i th  increas ing  hea l thca re  cos ts  and  
poo r  c l in ica l  ou tcomes  (W hi te  e t  a l . ,  2008 ;  Na icke r ,  2010 ;  Okpech i  
e t  a l . ,  2012 ;  Okpech i  e t  a l . ,  2013 ) ,  i t  i s  becoming  inc reas in g ly  
impor tan t  to  ensure  tha t  where  i t  can  be  o f fe red  pa t ien ts ’  qua l i t y  o f  
l i f e  (QOL)  is  cons ide red  and  p r io r i t i sed .  Qua l i t y  o f  l i f e  i s  recogn is ed  
to  be  impor tan t  by  the  ma jo r i t y  o f  neph ro logy  p ro fess iona ls ,  
a l though i t  rema ins  an  ove r looked  aspec t  o f  the  d isease  
expe r ience ,  as  i t  i s  no t  a lways  taken  in to  account  when  t rea t ing 
pa t ien ts  w i th  k idney  d isease  (F igu re  4 .22 ) .  P rev ious ly  QOL was no t  
rou t ine ly  inc luded  in to  the  eva lua t ion  o f  d ia l ys i s  adequacy ;  
howeve r ,  recen t  resea rch  has  h igh l igh ted  the  assoc ia t ion  o f  QOL to  
morb id i t y ,  mor ta l i t y  and  c l in ica l  ou tcome s.  Qua l i t y  o f  l i f e  has  been 
repo r ted  to  be  an  equa l l y  impor tan t  marker  in  t he  eva lua t ion  o f  
t rea tment  ou tcome ;  i t  i s  espec ia l l y  impor tan t  when d ia l ys i s  se rv ices  
a re  ra t ioned  to  ensu re  the  pa t ien t  i s  ob ta in ing  the  bes t  va lue  fo r  
spend ing on  what  i s  an  expe ns ive  and  l im i ted  the rapy .  The  Cent re  
fo r  Med ica re  in  the  Un i ted  S ta tes  has  acknowledged  the  impor tance  
o f  QOL and  i t  has  manda ted  the  use  o f  QOL su rveys  in  c l in ica l  
p rac t ice .   
 
5.2  Pa t ient  demographics  
 
The  d ia l ys i s  popu la t ion  w i th in  th i s  s tudy  w as much younge r  than  
tha t  repo r ted  in  o ther  deve loped count r ies  (F igu re  4 .1 )  (Ng and  
Anpa lahan,  2011 ) ;  a l t hough the  pa t ien ts  in  the  cu r ren t  s tudy  were  
o lde r  than  pa t ien ts  seen  in  the  pub l i c  hea l th  sec to r  (Okpech i  e t  a l . ,  
2013 ) .  I t  i s  p robab le  tha t  the  younge r  d ia l ys i s  popu la t ion  seen  in  
the  pub l i c  hea l th  sec to r  in  South  A f r i ca  i s  a  consequence  o f  the  
exc lus ion  c r i t e r ia  assoc ia ted  to  RRT  in  th is  sec to r  (Tab le  2 .1 ) .  
K idney d isease  pa t ien ts  be tween the  ages  o f  50  and  60  yea rs  may 
rece ive  RRT ,  depend ing  on  ava i lab le  space  in  the  p rogram me and  
the i r  su i tab i l i t y  f or  t ransp lan ta t ion .  Howeve r ,  pa t ien ts  ove r  60  yea rs  
a re  in  gene ra l  exc luded  f rom d ia l ys is  in  gove rnment  hosp i ta ls .  The  
age  o f  our  coho r t  re f lec ts  the  fac t  tha t  in  the  p r i va te  hea l thcare  
sec to r  age  is  no t  an  exc lus ion  c r i te r ia  to  d ia l ys is .  In  f ac t ,  i n  th is  
s tudy ,  nea r l y  one - th i rd  o f  pa t ien ts  we re  o lde r  than  60  yea rs  (F igure  





f o r  RRT,  they  wou ld  have  been  tu rned  down and  no t  o f fe red  RRT ;  
u l t imate ly  been le f t  to  d ie  (Okpech i  e t  a l . ,  2012 ) .     
 
Th is  s tudy  was  car r ied  ou t  p redominan t l y  in  t he  p r i va te  sec to r ,  w i th  
a  100% o f  PD pa t ien ts  and  90% o f  HD pa t ien ts  in  the  p r i va te  sec to r ,  
wh ich  t rad i t iona l ly  suppor ts  on ly  20% o f  the  popu la t ion .  The re  
rema ins  a  d isp ropo r t iona te  ra t io  o f  wh i te  ind iv idua ls  w i th  access  to  
p r i va te  hea l thca re ,  when compared  to  o the r  popu la t ion  g roups ,  and  
th i s  i s  we l l  desc r ibed  in  the  l i te ra tu re  rev iew (2 .3 )  and  re f lec ted  in  
th i s  s tudy  popu la t ion  (Be l l ,  1998 ;  Gove rnment  Gaze t te ,  2011 ;  van  
den  Heeve r ,  2012 ) .  Bo th  haemod ia lys i s  (HD)  and  per i tonea l  d ia l ys is  
(PD)  had  p redominant l y  wh i te  pa t ien ts  (Tab le  4 .1 ) .  A l though the  
to ta l  s tudy  popu la t ion  does no t  re f lec t  the  South  A f r ican  popu la t ion ,  
o r  the  cha l lenges o f  the  pub l i c  hea l th  sec to r ,  i t  does  rep resen t  
those  tha t  have  access  to  p r i va te  hea l thca re .  
 
The  pa t ien t  p ro f i le  in  the  s tudy  re f lec ts  the  demograph ic  make -up  
o f  med ica l  schemes wh ich  has  d ras t i ca l l y  changed ove r  t he  las t  f ew 
yea rs .  T rad i t iona l l y  d i sadvantaged peop le  a re  now g a in ing access  
to  p r i va te  care .  E igh t  yea rs  ago  the re  was a  s ign i f i can t  up take  o f  
med ica l  i nsu rance  by  a  su rg ing  b lack  m idd le  c lass  marke t .  The  
resu l t  was  an  inc rease  in  the  number  o f  b lack  members  and  by  2010 
b lack  benef i c ia r ies  cons t i tu ted  more  than  ha l f  o f  a l l  bene f ic ia r ies  
a t  46 .3%,  w i th  wh i te  ind iv idua ls  now we l l  be low 35 .7%  (van  den  
Heever ,  2012 ) .    
 
In  South  A f r ica  the  unemp loyment  ra te  i s  25%,  wh ich  is  s l i gh t l y  
h ighe r  than  seen in  the  PD pa t ien t  g roup  (Tab le  4 .1 ) .  Th is  is  h igh  
as  th is  pa t ien t  g roup  is  wea l th ie r  than  the  gene ra l  popu la t ion ,  as  
they can  a f f o rd  p r i va te  d ia l ys i s .  An  even  h ighe r  unemp loyment  ra te  
was repor ted  in  t he  HD group  (Tab le  4 .1 ) .  S im i la r  h igh  
unemp loyment  ra tes  have  been  demonst ra ted  in  the  pub l ic  d ia l ys i s  
un i t s  in  South  A f r ica ,  wh ich  re f lec ts  the  ove ra l l  rea l  i ssue ,  wh ich  is  
tha t  i t  i s  d i f f i cu l t  t o  work  i f  you  a re  on  d ia l ys is .  The  h igh  
unemp loyment  ra te  is  l i ke l y  a  resu l t  o f  pa t ien ts  los ing  the i r  
emp loymen t  sho r t l y  a f te r  commenc ing d ia l ys is .  Th is  i s  due  to  the  
assoc ia ted  demands o f  d ia l ys is  in  te rms o f  t rave l l ing to  and  f rom 
HD,  and  i f  on  PD ,  the  t ime needed  to  comp le te  the  exchanges  
(Okpech i  e t  a l . ,  2013 ) .  I t  i s  o f ten  more  d i f f i cu l t  f o r  pa t ien ts  on  HD 
as  the  d ia l ys is  is  th ree  t imes  a  week fo r  f our  hou rs  o r  more ;  th i s  
makes i t  pa r t icu la r l y  d i f f i cu l t .  Th is  appears  to  be  the  case  in  th is  
s tudy .  
 
The  ae t io logy o f  CKD in  the  s tudy was s im i la r  to  p rev ious  repo r ted  
s tud ies  (F igu re  4 .3 )  (Na icke r ,  2010 ;  Crocke l l ,  2012 ;  Lowth ,  2013 ) .  
Hype r tens ion  was the  lead ing  cause  o f  CKD in  the  to ta l  d ia l ys i s  
popu la t ion ,  f o l lowed  by  d iabe tes ,  and  the rea f te r  po lycys t ic  k idney  
d isease  (F igu re  4 .3 ) .  The  p reva lence  o f  d iabe t i c  neph ropa thy 
(F igu re  4 .3 )  was h ighe r  in  th i s  s tudy  than  in  p rev ious  research  
pape rs  f rom Sub -Saharan  A f r ica  (SSA)  where  the  es t imated  
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preva lence  was in  t he  range o f  6  to  16% (Na icke r ,  2010 ) .  Okpech i  
et  a l .  (2013)  repor ted  tha t  the  p reva lence  o f  d iabe tes  was 7 . 6% in  
a  s tudy  a t  Groo te  Schuu r  Pub l i c  H osp i ta l .  The  p reva lence  o f  
d iabe tes  in  the  pub l ic  sec to r  i s  dependent  on  the  ava i lab le  s lo ts ,  
and  on ly  i f  a  d iabe t i c  pa t ien t  i s  t ransp lan tab le  w i l l  a  space  be  made 
ava i lab le  and  wi l l  a  d iabe t ic  pa t ien t  be  cons ide red  fo r  d ia l ys i s .  
D iabe t ic  pa t ien ts  wou ld  then  need  to  be  be low 60  years ,  bu t  usua l l y  
a re  younge r  to  qua l i f y  to  ensu re  they a re  w i thou t  s ign i f i can t  
vascu la r  d isease .  In  the  p r i va te  sec to r ,  the  s t r i c t  c r i te r ia  o f  a  
pa t ien t  need ing to  be  t ransp lan tab le  i s  no t  requ i red ;  there fo re ,  
more  pa t ien ts  w i th  d iabe tes  a re  l i ke l y  t o  be  found in  p r i va te  d ia l ys is  
un i t s  (Tab le  2 .1 ) .  Th is  is  more  re f lec t i ve  o f  deve loped coun t r ies .  
  
The  p reva lence  o f  g lomeru lonephr i t i s  was  lower  in  th e  s tudy 
compared  to  p rev ious  resea rch  pub l i shed  on  SSA  (Okpech i  e t  a l . ,  
2013 ) .  Th is  p robab ly  re f lec t s  the  way peop le  a re  c lass i f ied  in  the  
pub l ic  sec to r .  The  d iagnos is  o f  a  pe rson  hav ing a  
g lomeru loneph r i t i s  i s  no t  necessa r i l y  made on  rena l  b iopsy ,  bu t  i s  
o f ten  p resumpt i ve .  In  th i s  s tudy  i t  was  p redominant l y  made  i f  b iopsy  
con f i rmed the  d iagnos is  o r  the re  was a  c lea r  h is to ry .   
 
Seve ra l  pa t ien ts ’  cause  o f  CKD was  unknown  in  th is  s tudy ,  wh ich  
i s  a  common f ind ing.  Th is  a l so ,  l i ke  the  d iagnos is  o f  
g lomeru loneph r i t i s ,  re f lec ts  tha t  a  b iopsy i s  se ldom done .  Th is  
p rob lem i s  pa r t i cu la r  t o  deve lop ing count r ies  whe re  the  ae t io logy o f  
CKD is  ra re ly  iden t i f ied  as  a  resu l t  o f  lack  o f  ea r l y  re fe r ra l  and  
k idneys  a re  too  sma l l  and  sh runken  to  do  a  rena l  b iopsy  (Okpech i  
e t  a l . ,  2012 ) .  
 
An  in te res t ing f ind ing in  the  s tudy  was seen in  PD  pa t ien ts .  These  
pa t ien ts  we re  found  to  be  s ign i f i can t l y  o lder  and  had  a  h ighe r  
p reva lence  o f  ca rd iovascu la r  d isease .  Genera l l y  PD pa t ien ts  have  
been  repo r ted  to  be  younge r  and  had  chosen PD to  ma in ta in  ac t i ve  
l i f es t y les .  A l though resea rch  has  a lso  repo r ted  tha t  the  p re fe rence  
o f  PD occu rs  espec ia l l y  among e lde r l y  pa t ien ts  w i th  d im in ished  
card iac  rese rve ,  so  as  to  avo id  acc rua l  o f  f i xed  ischem ic  de fec ts  in  
the  myocard ium  (Ba rgman ,  2012 ;  Chang  e t  a l . ,  2013 ) .  The  la t te r  i s  
more  common in  deve loped count r ies ;  th is  may re f lec t  tha t  the  
popu la t ion  in  th is  s tudy  i s  more  s im i la r  t o  a  deve loped  count ry  
coho r t  in  th i s  ins tance .  
 
5.3  Qual i ty o f  l i fe  
 
Recogn is ing the  impor tance  o f  QOL fo r  d ia l ys i s  pa t ien ts  in  gene ra l ,  
and  in  pa r t i cu la r  fo r  the  med ica l  g roups pay ing fo r  p r iva te  d ia l ys is ,  
i s  impor tan t .  Th is  is  because  i t  i s  a  measure  o f  the  t rea tment  
e f fec t i veness .  Desp i te  the  ma jo r  advances in  RRT,  d ia l ys is  on ly  
pa r t ia l l y  co r rec ts  the  symp toms assoc ia ted  w i th  CKD.  Ove ra l l  CKD 
i s  s t i l l  assoc ia ted  w i th  a  s ign i f i can t  dec l ine  in  QOL,  wh ich  i s  f u r ther  
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emphas ized  in  th i s  s tudy (Lausev ic  e t  a l . ,  2007 ;  Be r thoux and  
Ba r t i romo,  2008 ;  K immel  e t  a l . ,  2008 ) .   
 
The  ove ra l l  QOL sco re  was exp ressed  by  the  two  summary  sco res ,  
the  phys ica l  compos i te  sco re  (PCS)  and  the  menta l  compos i te  sco re  
(MCS) .  The  PCS is  d i v ided  in to  four  ca tego r ies :  phys ica l  
f unc t ion ing ;  ro le  l im i ta t ions -phys ica l ;  pa in ;  and  gene ra l  hea l th .  The  
MCS is  d i v ided  in to  emot iona l  we l l -be ing;  ro le - l im i ta t ions -
emot iona l ;  soc ia l  f unc t ion ;  and  ene rgy / fa t igue .  In  add i t ion  to  the  
two  summary  sco res  a re  t he  symptom,  e f fec t ,  and  bu rden  o f  k idney 
d isease  score  (F igu re  2 .11 ) .  
 
The  MCS re f lec ts  the  pa t ien t ’s  ab i l i t y  to  adapt  psycho log ica l l y  to  
l i f e  s i tua t ions .  F rom the  MCS in  th is  s tudy ,  the  lowes t  repor ted  
sco re  was the  v i ta l i t y  (ene rgy / fa t igue )  sco re  (Tab le  4 .6 ) ,  wh ich  i s  
expec ted  as  reduced  ene rgy  leve ls  a re  f requent l y  c i ted  by  CKD 
pa t ien ts ,  and  a  reduct ion  in  energy  may be  fu r the r  compounded by 
the  p resence  o f  rena l  anaemia .  Th is  was  seen  in  the  s tudy  as  the  
ma jo r i t y  o f  d ia l ys i s  pa t ien ts  had  a  haemog lob in  leve l  ou ts ide  the  
ta rge ted  range (Tab le  4 .5 ) .  P robab le  assoc ia ted  exp lana t ions  cou ld  
inc lude  inadequate  dos ing  o f  e ry th ropo ies is  s t imu la t ing agents  
(ESA)  and  the  non -adherence  wi th  use  o f  the i r  ESA due to  i t s  
expense ,  hence  the  f inanc ia l  burden .  A  reduced  v i ta l i t y  sco re  has  
fu r the r  been shown  to  be  re la ted  to  reduced soc ia l  in te rac t ion  
(Á lva res  e t  a l . ,  2012 )  wh ich  occu rs  when on  d ia l ys is .  The  h ighes t  
sco re  repo r ted  fo r  t h i s  coho r t  was  the  emot iona l  we l l -be ing (menta l  
hea l th )  sco re ,  wh ich  is  in te res t ing cons ide r ing  the  h igh  repo r ted  
p reva lence  o f  dep ress ion  in  d ia l ys i s  pa t ien ts  (Ka lende r  e t  a l . ,  
2007 ) ;  a l though ,  c lose  to  a  th i rd  o f  the  pa t ien ts  we re  in  the i r  f i rs t  
yea r  o f  d ia l ys i s  (F igure  4 .6 )  and  dec reased menta l  hea l th  is  
p redom inant l y  seen  wi th  inc reas ing  yea rs  on  d ia l ys is .  
 
The  va r iab les  wh ich  have  been repo r ted  to  be  assoc ia ted  w i th  MCS 
inc lude  the  p resence  o f  co -morb id i t i es ,  advanc ing  age  and  d u ra t ion  
o f  t rea tmen t ,  hosp i ta l i s a t ion  and  economic  c lass  (Á lva res  e t  a l . ,  
2012 ) .  S im i la r l y  th is  s tudy found  an  assoc ia t ion  be tween  the  sca les  
o f  the  MCS and ex is t ing  co -morb id i t ies ,  and  in  pa r t icu la r  to  d iabe tes  
and  the  du ra t ion  o f  d ia l ys is  t rea tmen t .  The  ro le  emot iona l  sca le  o f  
MCS revea led  tha t  d iabe t ic  pa t ien ts  have  a  reduced emot iona l  
sca le .  The  emot iona l  sca le  re f lec t s  a  d ia l ys i s  pa t ien t  accomp l ish ing 
less  because  o f  ex i s t ing emot iona l  p rob lems ;  i t  inc ludes  no t  
comple t ing work  as  ca re fu l l y  and  reduc ing the  amount  o f  t ime spent  
on  ac t i v i t ies .  Hav ing bo th  d iabe tes  and  CKD pose  an  even  g rea te r  
cha l lenge ,  as  bo th  a re  ch ron ic  deb i l i ta t ing  cond i t ions ,  a f fec t ing 
eve ry aspect  o f  a  pe rson ’s  l i f e  (Spar r ing  e t  a l . ,  2013 ) .  Pa t ien ts  w i th  
d iabe t i c  k idney  d isease  a re  requ i red  to  make g rea te r  changes to  
the i r  l i f es t y le  as  they  have  g rea te r  d ie ta ry  res t r i c t ions  imposed  by  
the  two  cond i t ions  and  add i t iona l  pha rmacothe rapy ,  wh ich  a f fe c ts  
the i r  ab i l i t y  to  f unc t ion  norma l l y .  The  s t ress  and  anx ie t y  o f  the  two  
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cond i t ions  takes  i t s  to l l  on  pa t ien ts  and  a f fec ts  pa t ien t ’s  
psycho log ica l  we l l -be ing  (Sh im  e t  a l . ,  2012 ) .   
 
The  lowest  repor ted  PCS was pa in ,  showing pa t ien ts  a re  leas t  
a f fec ted  by  pa in .  The  h ighes t  repo r ted  sco re  was ro le  l im i ta t ions  
(phys ica l )  wh ich  a re  the  ex ten t  to  wh ich  phys i ca l  hea l th  in te r fe res  
w i th  work  -  inc lud ing accomp l ish ing less  and  inc ludes  d i f f i cu l t i es  in  
pe r fo rm ing ac t i v i t i es .  Th is  i s  expected  as  d ia l ys is  is  a  t ime  -  
consum ing  the rapy .  I t  invo lves  a t  leas t  12  hou rs  a  week ,  exc lud ing  
t rave l  t o  and  f rom t rea tmen t  f o r  HD ,  o r  f o r  PD,  da i l y  exchanges o f  
f lu id .  I t  i s  t here fo re  no t  su rp r i s ing  tha t  d ia l ys i s  in t ruded  in  the  
pa t ien ts ’  l i ves ;  th i s  is  re f lec ted  in  the i r  h igh  unemp loyment  ra te  
(Tab le  4 .1 ) .  
 
The  PCS has been shown to  be  assoc ia ted  w i th  t rea tmen t  moda l i t y ,  
sex,  age ,  hosp i ta l i s a t ion ,  ex t ra  consu l ta t ion ,  co -morb id i t y  index ,  
economic  c lass ,  emp loymen t  s ta tus  and  mar i ta l  s ta tus  (Á lvares  e t  
a l . ,  2012 ) .  S im i la r l y ,  the  s tudy  found an  assoc ia t ion  o f  PCS to  age ,  
co -morb id i t y  -  pa r t i cu la r l y  d iabe tes  and  PESKD managemen t  (Tab le  
4 .9 ) .  Younger  pa t ien ts  had  an  improved PCS sco re  and  phys ica l  
f unc t ion ing  sco re  in  the  s tudy  (Tab le  4 .9 ) .  Resea rch  has  shown tha t  
the  PCS tends  to  dec rease  s tead i l y  f rom younge r  to  o lde r  pa t ien ts  
(Lopes  e t  a l . ,  2007 ) .  S im i la r l y  to  the  ro le  emot iona l ,  t he  ro le  
phys ica l  i s  reduced in  d iabe t i c  pa t ien ts ,  f u r the r  emphas iz ing the  
i ssue  h igh l igh ted  ea r l i e r  o f  the  co -ex is t ing  na tu re  o f  d iabe tes  and  
k idney d isease ,  wh ich  i s  ex t reme ly  deb i l i ta t ing (Tab le  4 .9 ) .   
 
The  ove ra l l  symptom sco re  fo r  a l l  pa t ien ts  pa r t ic ipa t ing  in  the  s tudy 
was the  h ighes t  repo r ted  QOL sco re  ou t  o f  a l l  the  QOL sco res  in  
th i s  s tudy ,  wh ich  emphas ized  tha t  pa t ien ts  a re  leas t  a f fec ted  by  the  
d ia l ys i s - re la ted  symp toms,  such  as  musc le  c ramps,  p ru r i tus  and  
ano rex ia ,  o r  access  p rob lems  (Tab le  4 .6 ) .  The  h ighes t  repo r ted  
symptom was fee l ing washed ou t  and  d ra ined .  The lowest  c i ted  
symptom was ches t  pa in .  Desp i te  the  ine f f i c ienc ies  o f  d ia l ys is  to  
rep lace  k idney  func t ion ,  d ia l ys is  and  the  management  the reo f  has  
enab led  pa t ien ts  ove ra l l  to  be  les s  symp tomat ic .  D ia l ys i s  pa t ien t s  
repo r ted  a  lower  e f fec t  o f  k idney  d isease  sco re .  The  e f fec t  o f  k idney  
d isease  sco re  is  an  accumu la ted  score  o f  the  e f fec t  o f  f lu id  and  
d ie ta ry  res t r i c t ions ,  t he  ab i l i t y  to  t rave l ,  and  the i r  dependency  on  
doc to rs .  The  inab i l i t y  to  t rave l  was  ra ted  h ighes t  in  th is  su rvey ,  
wh ich  ind ica tes  tha t  pa t ien ts  fee l  con f ined  and  t rapped to  the i r  
d ia l ys i s  un i t  whe re  they  rece ive  the i r  ca re ;  a l though ,  be ing 
dependent  on  doc to rs  and  med ica l  s ta f f  w as  ra ted  as  hav ing the  
leas t  impact  on  pa t ien ts .  The  bu rden  o f  k idney  d isease  score  was 
the  wors t  repo r ted  score  and  the re fo re  has  the  g rea tes t  e f fec t  on  
d ia l ys i s  pa t ien ts  (Tab le  4 .6 ) .The  burden  sco re  is  assoc ia ted  to  the  
t ime consumed by  d ia l ys i s  and  i t s  in t rus iveness  and  degree  o f  




In  compar i son  to  a  s tudy  done in  Braz i l ,  a lso  a  deve lop ing  count ry ,  
they  repo r ted  a  s l i gh t l y  lower  overa l l  sco re  fo r  MCS and  a  h igher  
PCS fo r  the  627  RRT pa t ien ts  su rveyed.  A  p robab le  reason fo r  the  
h ighe r  PCS was tha t  the  ave rage  age  o f  the  popu la t ion  was 
younge r ,  compared  to  the  sample  in  th i s  s tudy .  As  seen  in  th i s  
s tudy ,  as  we l l  as  o ther  pub l i shed  resea rch ,  inc reas ing age  has  been 
repo r ted  to  lower  the  phys ica l  f unc t ion ing and  the  PCS,  as  we l l  as  
the  p resence  o f  d iabe tes .  However ,  the  p reva lence  o f  d iabe tes  was 
s im i la r  in  the  Braz i l i an  s tudy  and  th is  s tudy .  The  ma jo r i t y  o f  the  
pa t ien ts  in  t h i s  s tudy  were  w i t h in  the i r  f i rs t  yea r  o f  d ia l ys i s ,  in  
compar i son  to  the  Braz i l ian  s tudy ,  in  wh ich  pa t ien ts  we re  on  
d ia l ys i s  f o r  much longe r  ( an  ave rage  o f  3 .9  yea rs ) .  Th is  may exp la in  
the  MCS d i f f e rence  be tween  the  two  s tudy  g roups.  The  MCS sco re  
has  shown to  dec l ine  w i th  the  number  o f  years  on  d ia l ys i s .   
 
Type  o f  moda l i t y  has  been shown to  be  assoc ia ted  to  QOL.  
Howeve r ,  i t  shou ld  be  sa id  tha t  the  s tud ies  on  the  d i f f e rences o f  
QOL be tween HD and PD remain  con t rove rs ia l .  Some s tud ies  have  
repo r ted  no  s ign i f i can t  d i f f e rences ,  wh i le  o thers  have  repo r ted  
d i f f e rences i n  ce r ta in  doma ins  (F inke ls te in  e t  a l . ,  2009 ;  de  Ab reu  
e t  a l . ,  2011 ) .    
 
Th is  s tudy  has  shown tha t  the re  was  no  s ign i f i can t  d i f f e rence  in  
unad jus ted  QOL sco res  be tween the  HD and  PD group ,  w i th  the  
excep t ion  o f  two  sco res .  The  v i ta l i t y  (ene rgy / fa t igue)  sco re ,  wh ich  
i s  f u r the r  desc r ibed  above ,  was found  to  be  h ighe r  in  the  HD gr oup  
compared  to  the  PD group  (Tab le  4 .8 ) .  The  v i ta l i t y  sco res  a re  
impor tan t  as  they  a re  fu r the r  re la ted  to  soc ia l  in te rac t ion .  A  reduced 
v i t a l i t y  sco re  i s  usua l l y  assoc ia ted  w i th  soc ia l  i so la t ion ;  the re fo re ,  
improv ing the  v i ta l i t y  score  is  impor tan t  f o r  th e  pa t ien ts  and  soc ie t y  
to  thus  have  ac t i ve l y  engaged member s  o f  soc ie t y  (Fukuha ra  e t  a l . ,  
2012 ) .  Fo r  many pa t i en ts ,  in -cen t re  HD is  seen  as  soc ia l  in te rac t ion  
as  pa t ien ts  o f ten  see  each  o the r  and  deve lop  f r iendsh ips  and  a  
suppo r t  ne twork ,  i n  compar i son  to  a t -home PD pa t ien ts ,  who  a re  
usua l l y  i so la ted  f rom fe l low pa t ien ts  and  o the r  peop le  un less  they  
have  a  ve ry  good home suppo r t .  W i th in  th is  s tudy ,  the  e f fec t  o f  
k idney  d isease  was shown  to  be  s ign i f i can t l y  d i f f e ren t  in  the  two  
moda l i t ies  -  w i th  in -cen t re  HD pa t ien ts  repo r t ing k idney  d isease  to  
have  a  grea te r  e f fec t  on  the i r  l i ves ,  when compared  to  home -based 
PD,  wh ich  was to  be  expected  (Tab le  4 .8 ) .  Haemod ia lys i s  pa t ien ts  
have  g rea te r  f lu id  and  d ie ta ry  res t r i c t ions ,  a  reduced ab i l i t y  to  
t rave l ,  and  a  grea te r  dependency on  doc to rs .  A l l  the  rema in ing 
sca les  were  no t  s ign i f i can t  (Tab le  4 .8 ) .  
 
These  s tudy  resu l t s  we re  compared  to  two  s im i la r  s tud ies  -  f i rs t l y  
i n  Ch ina ,  wh ich  cons is ted  o f  a  la rge r  coho r t  o f  654  HD pa t ien ts  and  
408  PD pa t ien ts  ac ross  ten  un i ts .  D ia l ys is  was funded fo r  eve rybody 
by  the  gove rnment  in  Ch ina ,  a l though the re  may  have  been a  co -
payment  o f  be tween 10  and  50  pe rcen t .  Pe r i tonea l  d ia l ys i s  was 
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promoted  as  f i r s t - l ine  therapy  and  haemod ia lys i s  on ly  f o r  those  
unab le  to  do  PD (Zhang  e t  a l . ,  2007 ) .  
 
The  second  s tudy was  one  recen t l y  pub l ished  in  Cape Town,  South  
A f r i ca ,  wh ich  was  a  s ing le  cen t re  s tudy  w i th  a  much  sma l le r  samp le  
s i ze  o f  56  HD pa t ien ts  and  26  PD pa t ien ts .  Th is  s tudy  took  p lace  in  
the  pub l ic  hea l thcare  sec to r .  A l l  d ia l ys i s  in  the  pub l i c  sec to r  was 
funded by the  gove rnment ,  howeve r  d ia l ys i s  i s  ra t ioned  wi th  on ly  
the  se lec ted  few who qua l i f y  ga in ing  access  to  d ia l ys i s  (Okpech i  e t  
a l . ,  2013 ) .  
 
W hen compar ing the  QOL in  HD pa t ien ts  in  the  th ree  s tud ies ,  the  
Cape Town pub l ic  un i t  pa t ien ts  had  the  h ighes t  QOL sco res ,  
f o l lowed by  the  pa t ien ts  in  the  cu r ren t  s tudy.  Pa t ien ts  in  the  Ch ina  
s tudy  had  the  lowest  QOL sco re  fo r  a l l  d oma ins .  Aga in  fo r  the  PD 
pa t ien ts ,  t he  Cape  Town  PD pa t ien ts  had  h ighe r  QOL sco res ;  
a l though when  compared  to  Ch ina ,  reduced  emot iona l  we l l -be ing,  
soc ia l  f unc t ion ,  and  ene rgy / fa t igue  sco res  w ere  seen in  the  s tudy .  
 
The  va r ia t ion  in  sco re  i s  p robab ly  assoc i a ted  w i th  fund ing,  the  
ava i lab i l i t y  o f  d ia l ys i s ,  and  age .  In  Ch ina ,  d ia l ys is  is  ava i lab le  to  
a l l ,  whe reas  in  the  Cape Town s tudy  fund ing i t  was  ava i lab le  to  
those  qua l i f y ing.  In  th is  s tudy i t  was  ava i lab le  to  a l l  who cou ld  
a f fo rd  the  cos t  o f  p r i va te  hea l thcare  month ly  payments  (C la rk  et  a l . ,  
2013 ) .  The  d ia l ys i s  pa t ien ts  in  Cape  Town a re  re f lec t i ve  o f  the  
pub l ic  hea l thcare  sec to r  whe re  d ia l ys i s  is  ra t ioned  to  f i t te r ,  
' t ransp lan tab le '  pa t ien ts ,  and  i s  the re fo re  rep resen ta t i ve  o f  a  
younge r  ‘hea l th ie r ’  k idney  d isease  popu la t ion  who a re  most l y  
w i thou t  s ign i f i can t  co -morb id  d i sease  -  a l t hough the  Cape Town 
s tudy  was l im i ted  by  i t s  sma l l  s i ze  (Okpech i  e t  a l . ,  2013 ) .  The  
Ch inese  pa t ien ts  we re  o lde r  and  bo th  th is  s tudy ’s  pa t ien ts  and  the  
Ch inese  pa t ien ts  we re  o lde r  than  the  pa t ien ts  in  the  Cape Town 
s tudy .  Age has  been known to  be  assoc ia ted  w i th  PCS and re la ted  












F igure  5 .1  Co r re la t ion  o f  the  phys ica l  and  menta l  compos i te  sca les  
in  haemod ia lys is  pa t ien ts  be tween th ree  s tud ies  (C la rk  










































F igure  5 .2  Co r re la t ion  o f  the  phys ica l  and  men ta l  compos i te  sco res  
o f  pe r i tonea l  d ia l ys i s  pa t ien t  in  th ree  s tud ies  (C la rk  e t  
a l . ,  2013 ;  Zhang  e t  a l . ,  2007 ;  Okpech i  e t  a l . ,  2013 ) .  
 
 
A l though the  d i f f erences  in  the  s tud ies  made  i t  d i f f i cu l t  to  compare  
f ind ings ,  the re  were  s t i l l  enough s im i la r i t ies  to  p rov ide  an  ins igh t  
i n to  the  comparab i l i t y  o f  QOL be tween  deve lop ing  count r ies  and  
f rom an  in te rna t iona l  pe rspect i ve .  
 
Upon fu r the r  ana lys i s  in  the  cu r ren t  s tudy ,  mu l t ip le  regress ion  was 
used  and  the  s ign i f i can t  (p<0 .05)  and  marg ina l l y  s ign i f i can t  (p<0 .1 )  
va r iab les  where  taken  th rough fur the r  ana lys is  w i th  the  use  o f  
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ef fec t  (F igu re  4 .13 ) ,  and  burden  o f  k idney  d isease  (F igure  4 .14 ) ,  
a long wi th  the  PCS  (F igu re  4 .15 ) ,  we re  a l l  s ta t is t i ca l l y  s ign i f i can t ,  
w i th  the  excep t ion  o f  the  MCS wh ich  was found no t  to  be  d i f f e ren t  
be tween moda l i t ies .  Pe r i tonea l  d ia l ys i s  pa t ien ts  showed  an  
improved symp tom,  e f fec t ,  and  burden  o f  k idney  d isease  sco re .  In  
compar i son ,  HD pa t ien ts  had  an  improved PCS sco re ,  par t i cu la r l y  
an  improved v i ta l i t y  (ene rgy / fa t igue)  sco re .  
 
An  improved symptom con t ro l  sco re  was seen fo r  PD,  compared  to  
the  HD’s  sco re ,  fo l lowing  the  ad jus tment  o f  the  symptom sco re  o f  
QOL fo r  age  (F igu re  4 .12 ) .  Pe r i tonea l  d ia l ys is  pa t ien t  expe r ienced  
fewer  symp toms when compared  to  HD  pa t ien ts .  Th is  can  be  
expec ted  due  to  the  con t inuous,  sub t le  na tu re  o f  PD.  Pe r i tonea l  
d ia l ys i s  i s  pe r fo rmed  on  ave rage  four  t imes  a  day  eve ry  day ,  in  
compar i son  to  HD wh ich  is  done th ree  t imes a  week fo r  f our  hours ,  
thus  resu l t ing in  a  more  d ramat ic  change in  f lu id  and  e lec t ro l y te  
managemen t ,  an  increase  in  repo r ted  musc le  c ramps and  a  fee l ing 
o f  be ing  washed  ou t  and  d ra ined  a f te r  d ia l ys is  (Tab le  4 .7 ) .  Many 
HD pa t ien ts  requ i re  a  res t  p er iod  pos t -d ia l ys i s  to  recove r  and  the  
musc le  c ramps  a re  a  resu l t  o f  cons t r i c t ion  o f  in t ramuscu la r  a r te r ies  
in  response  to  dep le t ion  o f  in t ravascu la r  vo lume  (N issenson and  
F ine ,  2008 ) .  Resea rch  has  shown pe r i tonea l  d ia l ys i s  pa t ien ts  o n  
au tomated  pe r i tonea l  d ia l ys i s  (APD)  have  even  less  symp toms and  
a  g rea te r  QOL,  as  APD is  pe r fo rmed  a t  n igh t  t ime  wh i le  the  pe rson  
s leeps  (K imme l ,  2012 ) .  
 
Haemod ia lys i s  pa t ien ts  fu r ther  repor ted  a  g rea te r  inc idence  o f  i t chy  
sk in  (Tab le  4 .7 ) .  The  most  common  cause  o f  d ry ,  i t ch ing  sk in  i s  
secondary  to  hype rca lcemia  and  hype rphosphatem ia ,  wh ich  may 
cause  sk in  ca lc i f i ca t ion  and  s t imu la t ion  o f  loca l  mas t  ce l l s  w i th  
consequent  re lease  o f  h is tam ine .  I t  may a lso  be  seconda ry  to  a  low 
grade  hypersens i t i v i t y  t o  p roducts  used  in  d ia l ys is ,  o r  inadequate  
remova l  o f  m idd le  mo lecu la r  we igh t  tox ins ,  i .e .  inadequa te  d ia l ys is .  
I t  may be  improved wi th  an  increase  in  d ia l ys i s  t ime and /o r  
f requency ,  hence  the  reduced  p reva lence  in  PD  pa t ien ts .  Pe r i tonea l  
d ia l ys i s  pa t ien ts  have  a  h ighe r  pe rcen ta ge  o f  pa t ien ts  w i th  a  
ca lc ium/phosphate  p roduct  <4 .4  and  a  g rea te r  pe rcen tage  o f  
pa t ien ts  w i th in  the  ta rge ted  range fo r  phosphate  (Tab le  4 .4 ,  Tab le  
4 .5  and  Tab le  4 .7 ) .  The  ma jo r i t y  o f  HD pa t ien ts  a re  on  fou r  hou rs  
d ia l ys i s  because  o f  l im i ted  fund ing.  W i th  inc reased fund ing,  d ia l ys is  
cou ld  be  p rov ided  to  ach ieve  ta rge ts ;  thus  symptoms may improve  
on  HD as  d ia l ys is  t ime  can  be  increased up  to  f i ve  hou rs ,  wh ich  
occu rs  in  deve loped  coun t r ies  l i ke  Aust ra l i a .  
 
The  assoc ia ted  poor  ou tcomes o f  d ia l ys i s  has  led  to  the  
deve lopment  o f  a l te rna t i ve  the rap ies ,  wh ich  invo lve s  increas ing  the  
dose  o f  d ia l ys is  w i th  the  ex tens ion  o f  t ime on  d ia l ys is  fo r  up  to  e igh t  
hou rs  and  inc reas ing  the  f requency  o f  haemod ia lys i s  to  da i l y  
d ia l ys i s .  The  advantages  o f  i nc reas ing d ia l ys is  t im e i s  more  
e f fec t i ve  vo lume and  b lood  p ressu re  con t ro l ,  imp rovement  in  
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ca lc ium phospha te  metabo l ism,  anaemia  and  s leep  d iso rders ,  and  
be t te r  ma in tenance  o f  hemodynamic  s tab i l i t y  because  o f  s lower  
u l t ra - f i l t ra t ion  and  the  remova l  o f  u raem ic  tox ins  tha t  do  no t  behave  
l i ke  u rea  (Zsom  e t  a l . ,  2008 ) .  Un fo r tuna te ly ,  in  South  A f r ica  the  
in t roduc t ion  o f  these  therap ies  is  l im i ted  due  to  ava i lab le  resou rces  
and  fund ing .  Noctu rna l  haemod ia lys i s ,  i . e .  e igh t  hours  o f  d ia l ys is ,  
was in t roduced in  the  p r i va te  sec to r  and  has  shown p romis ing 
resu l ts  in  te rms o f  ou tcomes ,  a l though ava i lab le  on ly  to  a  se lec ted  
few.   
 
As  desc r ibed  above ,  when the  e f fec t  o f  k idney  d isease  was  ad jus ted  
fo r  a lbumin ,  i t  rema ined  s ign i f i can t  and  HD pa t ien ts  repo r ted  a  
g rea te r  e f fec t  o f  k idney  d isease .  The  mos t  f requen t l y  c i ted  s t resses  
f rom 29  phys io log ica l  and  psycho log ica l  s t resso rs  assoc ia ted  w i th  
d ia l ys i s  a re  d ie ta ry  and  f lu id  res t r i c t ions  (Lam  e t  a l . ,  2010 ) .  
Research  has  shown  tha t  d ie ta ry  and  f lu id  res t r ic t ion s  p lace  a  
t remendous bu rden  o f  s t ress ,  anx ie t y ,  and  fea r  on  pa t ien ts .  I t  has  
fu r the r  shown to  cu r ta i l  soc ia l  in te rac t ion  and  p lace  s t ra in  on  
fami l ies  (Hagren  e t  a l . ,  2001 ) .  The  con t inuous  na tu re  o f  PD  enab les  
a  reduced  res t r ic t ion  o f  d ie t  and  a  g rea te r  f lu id  a l l owance.  S im i la r l y ,  
home HD and inc reased t ime on  d ia l ys i s  enab les  fewer  res t r i c t ions  
in  te rms o f  d ie t  and  f lu id .  In  add i t ion ,  home-based PD pa t ien ts  have  
the  benef i t  o f  f lex ib le  schedu l ing  o f  d ia l ys i s  and  the  ab i l i t y  to  t rave l ,  
w i thou t  t he  need to  a r range d ia l ys i s  e l sewhere ,  wh ich  p rov ides  
pa t ien ts  w i th  a  grea te r  sense  o f  ind ependence  (Car ru the rs  and  
W arr ,  2004 ) .  Pe r i tonea l  d ia l ys is  pa t ien t s  have  fu r ther  repor ted  
be ing less  dependen t  on  doc to rs  and  med ica l  s ta f f ,  wh ich  is  
p robab ly  assoc ia ted  w i th  the  reduced  in te rac t ion  PD pa t ien ts  have  
wi th  med ica l  s ta f f  in  compar ison  to  HD pa t ien ts ’  re l iance  on  them 
fo r  the i r  d ia l ys i s  schedu le .   
 
Aga in ,  PD d ia l ys i s  pa t ien ts  had  an  improved bu rden  o f  k idney 
d isease  sco re  compared  to  HD pa t ien ts  when ad jus ted  fo r  u rea ,  
c rea t in ine  and  a lbum in  (F igu re  4 .14 ) .  D ia l ys i s  i t se l f  has  shown to  
be  a  hu ge bu rden  fo r  pa t ien ts  (Bo in i  e t  a l . ,  2011 ) .  The  min imum 
four  hou rs  d ia l ys is  t rea tment ,  a long wi th  the  t rave l  t ime  to  a  d ia l ys i s  
un i t ,  i s  t ime -consuming  wh ich  p laces  an  add i t iona l  bu rden  and  
s t ra in  on  the  k idney  d isease  pa t ien t .  In -cen t re  HD has  been  shown 
to  be  more  in t rus ive  than  home -based PD as  the  ma jo r i t y  o f  HD 
pa t ien ts  repo r ted  k idney  d isease  in te r fe r ing  excess ive ly  w i th  the i r  
l i f e ,  compared  to  the  m ino r i t y  o f  PD pa t ien ts .  Research  has  
demonst ra ted  tha t  PD pa t ien ts  genera l l y  assume a  new approach  to  
l i v ing,  wh ich  invo lves  re -es tab l ish ing  ro les  and  ac t i v i t ies ,  
o rgan is ing  the i r  l i f e  a round  PD ,  and  in tegra t ing  PD in to  the i r  
ex i s t ing l i f es t y le  (Ba i l l ie  e t  a l . ,  2012 ) .   
 
The  ma jo r i t y  o f  HD and PD pa t ien ts  repor t  no t  p lac ing any  add i t iona l  
bu rden  on  the i r  fam i l ies .  The  e f fec t  and  bu rden  o f  k idney  d isease  
on  fami l y  members  is  no t  a  f requent l y  resea rched top ic .  Howeve r ,  
ava i lab le  resea rch  has  shown tha t  d ia l ys i s  is  assoc ia ted  w i th  sub -
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op t ima l  QOL ra t ings  in  f ami l ies .  Haemod ia lys i s  and  PD tend  to  
evoke  a  s ta te  o f  nega t i ve  ra t ings  inc lud ing  anx ie t y ,  conce rn ,  f ear  
and  anger ,  and  u l t imate ly  lead ing  to  exhaust ion  o f  f am i l y  members .  
Desp i te  the  repo r ted  impact  d ia l ys is  has  on  the  pa t ien t s ’  f ami l ies ,  
no  d i f f e rences have  been repo r ted  in  te rms o f  t ype  o f  the rapy ,  in -
cen t re  HD o r  home -based PD (Ba i l l i e  e t  a l . ,  2012 ) .   
 
Ove ra l l  PD pa t ien ts  demonst ra ted  an  improved symptom,  burden  
and  e f fec t  o f  k idney  d isease  score  when compared  to  HD pa t ien ts .  
The  benef i t s  seen  f rom home -based PD has  a lso  been repo r ted  i n  
home HD.  Home HD pa t ien ts  a re  ab le  to  inc rease  the i r  f requency  
o f  d ia l ys i s  and  leng th  o f  t ime  on  d ia l ys i s .  The  QOL in  home HD 
pa t ien ts  has  been repo r ted  to  be  supe r io r  to  in -cen t re  HD pa t ien ts ,  
and  to  more  c lose ly  resemble  those  seen in  pa t ien ts  w i th  a  
success fu l  k idney t ransp lan t  (B lagg,  2005 ) .   
 
In  t h i s  s tudy  HD pa t ien ts  d id  howeve r  repo r t  an  improved QOL fo r  
PCS ad jus ted  fo r  age ,  u rea ,  c rea t in in e  and  a lbumin  (F igure  4 .15 ) .  
The  PCS,  in  pa r t i cu la r  the  v i ta l i t y  sco re  as  descr ibed  above ,  
improved in  HD pa t ien ts .  The  v i t a l i t y  sco re  re f lec ts  soc ia l  
i n te rac t ion .  
 
Desp i te  the  improved  PCS ,  a  g rea te r  pe rcen tage  o f  HD pa t ien ts  
repo r ted  tha t  the i r  hea l th  l im i ted  them s ign i f i can t l y  in  te rms o f  
comple t ing s t renuous,  modera te  and  m i ld  ac t i v i t ies  when compared  
to  PD pa t ien ts .  Research  has  shown  tha t  HD pa t ien ts  w i th  a  
pe rmanen t  venous  ca the te r  f o r  the i r  d ia l ys is  access  repo r t  lower  
leve ls  o f  phys i ca l  ac t i v i t y  than  PD pa t ien ts  and  HD pa t ien ts  who 
have  an  a r te r iovenous f i s tu la  o r  g ra f t  as  the i r  d ia l ys is  access .   
 
The  PD pa t ien t  g roup  repo r ted  an  improved MCS when compared  to  
the  HD group  -  a l though no t  s ign i f i can t  (F igu re  4 .16 ) .  The  ma jo r i t y  
o f  HD pa t ien ts  fe l t  t hey accompl i shed  less  because  o f  the i r  
emot iona l  p rob lems ,  inc lud ing fee l ing dep ressed  and  anx ious .  The  
inc idence  o f  anx ie t y  and  dep ress ion  in  HD pa t ien ts  i s  we l l  
recogn ised .  The  d ia l ys i s  p rocedu re  i t se l f  i s  a  s t ress fu l  even t ,  
pa r t i cu la r l y  i f  in  add i t ion  to  f i r s t l y ,  a  lack  o f  educa t ion  and  second ly ,  
PESKD managemen t  -  wh ich  is  ev iden t  in  the  s tudy  (A lshe r i f  and  
Mohammad,  2012 ) .  
 
Focus ing now on  aspec ts  o f  p re -d ia l ys i s  educa t ion ,  f rom the  
eva lua t ion  o f  knowledge o f  CKD pa t ien ts  the  resu l t s  d rew a t ten t ion  
to  the  d i f f e rences  o f  pe rce ived  knowledge be tween in -cen t re  HD 
and home-based PD pa t ien ts .   Pe r i tonea l  d ia l ys is  pa t ien ts  had  a  
be t te r  knowledge  and  unde rs tand ing  o f  the i r  d isease  and  d ia l ys is .  
They had  a  grea te r  unde rs tand ing o f  anaemia  managemen t  
compared  to  HD pa t ien ts  (Tab le  4 .10 ) .  A  p robab le  exp lana t ion  fo r  
th i s  is  tha t  home -based PD pa t ien ts  a re  respons ib le  fo r  the i r  own 
anaemia  management  in  te rms  o f  adm in is t ra t ing  the i r  ESAs,  
compared  to  HD pa t ien ts  who  rece ive  the i r  med ica t ion  
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i n t ravenous ly  du r ing in -cen t re  d ia l ys is .  I t  was  gene ra l l y  
adm in is t ra ted  by  the  rena l  p rac t i t ione r .  In te res t ing ly ,  the re  were  no  
s ign i f i can t  d i f f e rence s  in  the  pe rcen tage  o f  pa t ien ts  w i th in  the  
ta rge ted  range  for  haemog lob in ,  f er r i t in  and  t rans fe r r in  sa tu ra t ion  
(Tab le  4 .5 )  -  a l though i t  i s  a l so  impor tan t  to  recogn ise  the  
l im i ta t ions  o f  in te rp re t ing these  va r iab les  in  th is  s tudy .  Th is  is  
because  bo th  haemog lob in  and  i ron  s tud ies  we re  a  once -o f f  
measurement  and  these  var iab les  change ;  they a re  a lso  a  s ing le  
va r iab le  w i th in  a  poo l  o f  mu l t ip le  va r iab les  l inked  to  anaemia .  O ther  
causes  o f  anaemia  inc lude  hypo thyro id ism,  ac t ive  b lood  loss ,  
po ten t ia l l y  th rough  the  HD c i rcu i t  o r  gas t ro in tes t ina l  b leed ,  
hype rpa ra thyro id ism ,  and  fo l i c  ac id  and  v i t amin  B12 de f i c iency .   
 
Converse ly ,  HD pa t ien ts  had  a  g rea te r  knowledge on  o ther  aspects  
o f  d ia l ys is .  These  inc luded  d ie ta ry  managemen t ,  bone  d isease ,  and  
the  comp l ica t ions  o f  CKD (Tab le  4 .10 ) .  A  l i ke l y  reason may be  the  
g rea te r  d ie t  and  f lu id  res t r i c t ions  imposed on  HD pa t ien ts ,  
compared  to  PD pa t ien ts .  Fur the rmore ,  a  g rea te r  number  o f  HD 
pa t ien ts  repo r ted  a  h ighe r  i nc idence  o f  symptoms and  hence  a  
g rea te r  number  o f  comp l i ca t ions .  F rom these  f ind ings ,  the  
impor tance  o f  these  resu l t s  in  ga in ing a  g rea te r  unde rs tand ing o f  
pa t ien t ’ s  knowledge  o f  the i r  d isease  i s  ev iden t .  The  va lu e  o f  these  
f ind ings  l i es  in  what  can  be  done wi th  them ;  one  wou ld  be  to  
recogn ise  these  a reas  o f  poo r  knowledge ,  wh ich  cou ld  in fo rm fu tu re  
educa t iona l  in te rven t ions .   
 
A  pe rson ’s  pe rcep t ion  o f  the i r  knowledge and  what  they  ac tua l l y  
know a re  no t  the  same co nst ruc t  (F igu re  4 .26 ) .  I t  i s  there fo re  
impor tan t  to  regu la r l y  reassess  a  pa t ien t ’ s  knowledge ,  as  improved 
knowledge has  been  shown to  be  assoc ia ted  wi th  improved 
ou tcome.  Consequen t l y ,  e f f ec t i ve  pa t ien t -p rov ide r  commun ica t ion  
in f luences  pa t ien t  sa t i s fac t io n  w i th  care ,  and  s ign i f i can t l y  
con t r ibu tes  to  t rea tmen t  adhe rence ,  wh ich  in  tu rn  has  shown  to  
con t r ibu te  to  improved QOL (W r igh t  Nunes  e t  a l . ,  2011 ) .  Thus once -
o f f  measu rements  o f  QOL have  the i r  l im i ta t ions .  I t  i s  fo r  th is  reason 
tha t  they  shou ld  be  car r ied  ou t  se r ia l l y  w i th  o the r  d ia l ys i s  adequacy 
measures  wh ich  a re  done th ree  to  s i x  month ly .  
 
I t  was  a lso  ev iden t  in  th is  s tudy  tha t  the  ma jo r i t y  o f  pa t ien ts ,  and  
in  pa r t icu la r  HD pa t ien ts ,  d id  no t  benef i t  f rom a  PESKD 
managemen t  p rogram me.  Th is  fac t  may be  an  ongo ing  con t r ibu to r  
to  the  s t ress fu l  na tu re  o f  d ia l ys is ,  as  was ou t l ined  by  A lshe r i f  and  
Mohammed  (2012) .  The  reason ,  as  h igh l igh ted  in  the i r  s tudy ,  was  
re la ted  to  the  lack  o f  awareness  o f  the  cond i t ion ,  wh ich  was  ev iden t  
i n  a  la rge  number  o f  pa t ien ts ,  par t i cu la r l y  HD pa t ien ts  (F igure  4 .4 ) .  
An  add i t i ona l  f ac to r  con t r ibu t ing to  the  low awareness  may be  the  
asymptomat i c  na tu re  o f  CKD un t i l  ve ry  la te  in  the i r  d ise ase .  Many 
pa t ien ts  go  und iagnosed  un t i l  t hey  a re  in  the  advanced  s tages  when 
d ia l ys i s  i s  requ i red  (L inge r fe l t  and  Thorn ton ,  2011 ) .  Th is  was 
fu r the r  re f lec ted  in  a  s tudy  where  a  la rge  pe rcen tage  o f  pa t ien ts  
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had  no t  been  managed by  a  neph ro log is t  o r  phys ic ian  p r io r  to  
commenc ing  d ia lys i s .  S im i la r l y ,  the  Un i ted  S ta tes  Rena l  Da t a  
Sys tem (USRDS) h igh l igh t s  la te  re fe r ra l  as  a  p rob lem.  They 
repo r ted  tha t  the  ma jo r i t y  o f  HD pa t ien ts ,  and  an  even  h ighe r  
number  o f  PD pa t ien ts ,  we re  be ing seen by  a  neph ro log is t  <3  
months  p r io r  to  the  onse t  o f  RRT.  Pa t ien ts  who a re  re fe r red  la te  do  
no t  benef i t  f rom the  advantage  o f  ea r l y  de tec t ion  and  management .  
Ea r l y  de tec t ion  and  management  p rogram mes  focus  on  de lay ing the  
p rogress ion  o f  CKD,  p reven t ion  o r  a t tenua t ion  o f  co -morb id  
cond i t ions  (such  as  hea r t  d isease  and  d iabe tes ) ,  ca rd iovascu la r  
r i sk  fac to rs  ( inc lud ing hyper tens ion  and  dys l ip idaem ia ) ,  and  
managemen t  o f  u raem ic  compl i ca t ions  (such  as  anaemia  and  rena l  
os teodys t rophy)  (Th i l l y  e t  a l . ,  2009) .  They a lso  focus  on  educa t ion  
and  awareness  rega rd ing t he  d isease .  
 
Impor tan t l y ,  PESKD has  fu r the r  been  shown  to  be  s ign i f i can t l y  
re la ted  to  gene ra l  hea l th  once  d ia lys i s  has  commenced.  Pa t ien t s  
who pa r t ic ipa ted  in  a  PESKD management  p rogram me had a  
reduced e f fec t  and  bu rden  o f  CKD once  d ia l ys is  commenced.  In  
compar i son ,  pa t ien ts  be ing  managed by  a  phys ic ian /neph ro log is t  
showed marg ina l  s ign i f i cance  in  the  improvement  o f  gene ra l  hea l th  
once  d ia l ys i s  has  commenced (Tab le  4 .9 ) .  The re fo re ,  the  
pa r t i c ipa t ion  in  a  PESKD managemen t  p rogram me wi th  
phys ic ian /neph ro logy  inpu t  shou ld  be  mandated  to  ma in ta in  QOL ;  
th i s  in te rven t ion  may d i rec t l y  improve  morb id i t y  and  mor ta l i t y .   
 
Pa t ien t  we l l -be ing  has  shown to  be  fu r the r  enhanced th rough 
pa t ien t  educa t ion  (F inke ls te in  e t  a l . ,  2009 ;  W r igh t  Nunes  e t  a l . ,  
2011 ) .  Th is  s tudy  in  pa r t icu la r  has  shown tha t  pa t ien ts  who 
pa r t i c ipa ted  in  the  PESKD managemen t  p rogram me had an  
improved  knowledge  in  a  number  o f  a reas  o f  k idney  d isease  and  
d ia l ys i s  management .  They had  a  be t te r  unde rs tand ing and  
knowledge o f  f l u id  management ,  anaemia  management ,  
ca rd iovascu la r  d i sease ,  bone d isease ,  access  managemen t ,  
med ica t ion ,  and  comp l i ca t ions  o f  CKD when compared  to  pa t ien ts  
who were  managed  by  a  ne ph ro log is t /phys ic ian  a lone  p r io r  to  
commenc ing  d ia l ys i s  (Tab le  4 .11 ) .  The  la rges t  repo r ted  ba r r ie r  to  
pa t ien t  educa t ion  is  t ime const ra in t s ,  par t i cu la r l y  phys ic ian s ’  t ime 
cons t ra in ts .  I n  A f r i ca ,  the  number  o f  neph ro log is ts  in  re la t ion  to  the  
gene ra l  popu la t ion  is  one  o f  the  lowes t  repo r ted  in  the  wor ld  w i th  
respect  to  a  h igh - income deve lop ing  coun t ry  (Ka tz  e t  a l . ,  2011 ) .  
S im i la r  coun t r ies ,  such  as  B raz i l  and  Turkey ,  have  much h igher  
numbers  o f  rena l  spec ia l is t s  who ab le  to  take  up  th is  task .  
 
Ea r l y  re fe r ra l  and  pa t ien t  educa t ion  has  fu r the r  shown to  in f luence  
a  pa t ien t ’ s  cho ice  o f  t rea tment  (Key ,  2008 ;  Bo in i  e t  a l . ,  2011 ) .  In  
the  s tudy i t  was  found tha t  desp i te  the  ma jo r i t y  o f  pa t ien ts  be ing 
p resen ted  wi th  a l l  the  t rea tmen t  op t ions ,  a  la rge  number  o f  pa t ien ts  
we re  no t  p resen ted  wi th  a l l  t he  t rea tment  op t ions .  In  f ac t ,  no t  a l l  
pa t ien ts  fe l t  they had  chosen o r  e lec ted  the i r  own  moda l i t y  o f  
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d ia lys i s  t rea tme nt  (F igu re  4 .5 ) .The  USRDS W ave S tudy  repor ted  
tha t  on ly  a  qua r te r  o f  HD pa t ien ts  cou ld  remember  rece iv ing 
in fo rmat ion  on  PD (Key,  2008 ) .  Pa t ien ts  re fe r red  la te  do  no t  have  
su f f i c ien t  t ime fo r  educa t ion  on  the  t rea tment  moda l i t y .  La te -
re fe r red  pa t ien ts  a re  fu r the r  compounded by  a  comprom ised  
cond i t ion  and  need fo r  vascu la r  access ,  and  o f ten ,  u rgen t  d ia l ys is .  
The  ma jo r i t y  o f  pa t ien ts  requ i r ing  u rgen t  d ia l ys is  a re  p laced  on  HD 
wi th  a  tempora ry access .  The re  is  a  s ign i f i can t  log is t i c  e f fo r t  to  
swi t ch  the  pa t ien t  to  PD ;  pa t ien ts ,  howeve r ,  become comfor tab le  
w i th  what  they  know and do  no t  want  to  change d ia l ys i s  t ype .  La te  
re fe r ra l  can  cu t  the  inc idence  o f  PD use  by  50% ,  thus  dep r i v ing the  
pa t ien ts  a  chance  a t  a  home -based  therapy  (Key,  2008 ) .  
 
In  a  deve lop ing coun t ry ,  cho ice  o f  d ia l ys i s  in  t he  pub l ic  hea l thca re  
sec to r  is  non -ex is ten t .  The  dec is ion  i s  most l y  made by  the  
hea l thca re  p rov ide r  based on  ava i lab i l i t y  o f  d ia l ys i s  and  the  
pa t ien t ’ s  soc ioeconomic  cond i t ion .  In  the  p r i va te  hea l thca re  sec to r ,  
cho ice  o f  in -cen t re  HD o r  a t -home PD i s  no t  res t r ic ted  bu t  may be  
in f luenced by f i nanc ia l  ga in .  The re  i s  an  oppo r tun i t y  f o r  a  g rea te r  
i ncome fo r  doc to rs  t rea t ing a  pa t ien t  on  HD,  wh ich  has  resu l ted  in  
many more  pa t ien ts  on  HD than  on  PD in  the  p r i va te  sec to r  (Okpech i  
e t  a l . ,  2012 ) .  A  s im i la r  s i tua t ion  is  seen  in  the  Un i ted  S ta tes .  Here  
the  Med ica re  payment  sys tem pays  s im i la r l y  f o r  e i the r  moda l i t y .  
A l though th is  may appea r  to  be  a t t rac t i ve  to  e i ther  moda l i t y ,  
pe rhaps mak ing PD more  a t t rac t i ve  due  to  the  assoc ia ted  cos ts  o f  
ma in ta in ing an  HD cen te r .  However  the  cos t  o f  ma in ta in ing an  HD 
fac i l i t y  has  encouraged c l in i c ians  to  d i rec t  pa t ien ts  to  in -cen t re  HD 
to  f i l l  a l l  ava i lab le  mach ines ,  as  the  expense  o f  the  d ia l ys i s  s lo t  
ex i s t s  whethe r  f i l l ed  o r  no t  and  i t  becomes  more  p ro f i t ab le  (Key,  
2008 ) .  Th is  i s  a  fea tu re  o f  d ia l ys i s  in  South  A f r i ca  and  was 
demonst ra ted  by  Ka tz e t  a l .  (2010)  in  wh ich  a  mere  23  PMP were  
rece iv ing PD,  in  compar i son  to  a lmos t  doub le  tha t  amount  o f  45  
PMP on  haemod ia lys is .  There  was  a lso  a  s ign i f i can t  g rowth  in  
p r i va te  HD un i ts  a round  th a t  t ime ,  wh ich  fu r the r  f avoured  in -cen t re  
HD.  
 
Cho ice  o f  d ia l ys is  is  c ruc ia l  as  ve ry  few med ica l  dec is ions  have  
shown to  have  as  p ro found an  e f fect  on  eve ry  aspec t  o f  a  person ’s  
l i f e  as  the  dec is ion  o f  the  t ype  o f  d ia l ys is  moda l i t y  (Mehro t ra ,  
2011 ) .   
 
Pa t ien ts  a re  l i v ing longe r  on  d ia l ys i s ,  desp i te  the  dec rease  in  
surv i va l  f o r  eve ry yea r  on  d ia l ys i s ,  wh ich  was seen in  th is  s tudy.  
The re  were  dec reas ing pa t ien t  numbers  w i th  inc reas ing yea rs  
(F igu re  4 .6 ) .  There fo re ,  cho ice  o f  d ia l ys i s  is  even  more  impor tan t  
(Hutch inson ,  2005 ;  Naka i  e t  a l . ,  2007 ) .  W i th  the  inc reas ing  number  
o f  pa t ien ts  and  the  inc reas ing length  o f  t ime a  pa t ien t  w i l l  spend on  
d ia l ys i s ,  ma in ta in ing and  improv ing  QOL is  essen t i a l .  The re  have  
been  a  number  o f  s tud ies  wh ich  have  ind ica ted  tha t  t he  bes t  
pa thway to  fo l low i s  to  s ta r t  w i th  PD as  the  f i rs t  moda l i t y  and  then  
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to  p rogress  to  HD ( i f  no t  t ransp lan ted  ea r l y )  o r  when  the  need  a r ises  
because  o f  PD moda l i t y  f a i lu re .  Those  pa t ien ts  s ta r t i ng  on  PD and 
end ing wi th  t ransp lan t  a f te r  a  HD had the  longes t  pe r iods  on  
d ia l ys i s  (Snyde r  e t  a l . ,  2002 ;  Ca r ru thers  and  W arr ,  2004 ;  Okpech i  
e t  a l . ,  2012 )  
 
T ransp lan ta t ion  has  shown to  o f fe r  the  bes t  QOL in  te rms o f  RRT  
(Á lva res  e t  a l . ,  2012 ;  Garc ia  e t  a l . ,  2012 ) .  Howeve r  wi th  inc reas ing 
pa t ien t  numbers  and  a  sho r tage  o f  organ  dono rs ,  the  leng th  o f  t ime 
a  pa t ien t  w i l l  wa i t  f o r  a  t ransp lan t  i s  inc reas ing  (Seve r ,  2006 ;  
S tan ley,  2010 ) .  T ransp lan ta t ion  is  l im i ted  in  A f r ica ,  w i th  o n ly  a  few 
cen t res  o f fe r ing  t ransp lan ta t ion .  The  t ransp lan t  ra te  in  S outh  A f r ica  
i s  9 .2  PMP and is  l im i ted  by  cos t ,  dono r  shor tages ,  the  lack  o f  a  
b ra in -dea th  law,  and  re l i g ious ,  cu l tu ra l  and  soc ia l  cons t ra in ts  (Ka tz  
e t  a l . ,  2011 ;  Garc ia  e t  a l . ,  2012 ) .   
 
In  th i s  s tudy on ly  the  m ino r i t y  o f  pa t ien ts  we re  awa i t ing t ransp lan t .  
The  reason  fo r  th is  was  ou ts ide  the  scope  o f  th i s  s tudy .  I t  was  
p robab ly  re la ted  to  the  s t r ingen t  c r i te r ia  f o r  t ransp lan ta t ion ,  
resu l t ing  in  seve ra l  pa t ien ts  no t  be ing  su i tab le  fo r  rena l  
t ransp lan ta t ion .  In  con junc t ion  w i th  improvement  in  d ia l ys is  
therap ies  and  c l i n i ca l  ou tcomes,  some pa t ien ts  e l i g ib le  fo r  
t ransp lan t  a re  op t ing fo r  d ia l ys i s ,  ins tead  o f  t ransp lan ta t ion .  Fea r  
o f  su rge ry ,  the  s ide -e f fec ts  o f  immunosupp ress ion ,  and  scep t ic ism  
tha t  rena l  t ransp lan ta t ion  can  o f fe r  improvemen t  o f  QOL have  been  
repo r ted  by  pa t ien ts  as  be ing reasons fo r  op t ing  ou t  o f  
t ransp lan ta t ion  (McFar lane ,  2010 ) .  
 
Howeve r ,  those  pa t ien ts  on  the  t ransp lan t  l i s t  d id  p resen t  w i th  an  
improved MCS.  These  pa t ien ts  had  a  sense  o f  hope  tha t  a  
func t ion ing  k idney  wi l l  p rov ide  them wi th  a  se cond  chance  in  l i f e  
and  res to re  the i r  QOL.  Th is  may exp la in  th is  f ind ing.  I t  may ,  
howeve r ,  a lso  be  tha t  those  pa t ien ts  su i tab le  fo r  t ransp lan t  a re  
gene ra l l y  f i t te r  and  wi th  less  co -morb id  d isease .  Th is  a lone  wou ld  
impac t  on  a  be t te r  QOL sco re .  
 
Qua l i t y  o f  l i f e  is  equa l l y  impor tan t  when  cons ide r ing a  conse rva t i ve  
pa thway,  wh ich  i s  an  op t ion  fo r  some peop le  espec ia l ly  cons ide r ing 
the  ex is ten t ia l  s t rugg le  assoc ia ted  w i th  ESKD.  The  ma jo r i t y  o f  
neph ro logy  p ro fess iona ls  fe l t  tha t  a  non -d ia l ys is  pa thway shou ld  be  
d iscussed  wi th  app rop r ia te  pa t ien ts  ( inc lud ing  e lde r l y  pa t ien ts  and  
pa t ien ts  w i th  advanced HIV ) .  Howeve r ,  on ly  the  m ino r i t y  d id  d iscuss  
a  non -d ia l ys i s  pa thway wi th  the i r  pa t ien ts  who may have  benef i ted  
f rom th is  non -d ia lys i s  pa thway.  Th is  is  an  a rea  o f  nep h ro logy  now 
rece iv ing much a t ten t ion  (Hagren  e t  a l . ,  2005 ) .  
 
Pa t ien ts  w i th  CKD can  have  a  s ign i f i can t  d im in ished  QOL 
assoc ia ted  w i th  a  h igh  symptom bu rden  and  comp lex  co -
morb id i t i es ;  the re fo re ,  a  conserva t i ve  pa thway may be  the i r  
p re fe r red  cho ice .  Fo r  some pa t ien ts ,  d ia l ys i s  i s  seen  as  a  cons tan t  
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reminde r  tha t  they a re  l i v ing on  bo r rowed t ime  (Hagren  e t  a l . ,  2005) .  
Fo r  o the rs ,  i t  i s  s imp ly  an  unbea rab le  op t ion .  The  fac t  tha t  ESKD is  
a  d i f f i cu l t  d isease  to  l i ve  w i th  was bo rne  ou t  in  the  fac t  tha t  
neph ro logy  p ro fess iona ls  ra ted  the  d i f f i cu l t y  o f  l i v ing w i th  k idney  
d isease  a  7 .49  ou t  o f  10  sco re ,  w i th  10  be ing  the  mos t  d i f f i cu l t .  
Neph ro logy p ro fess iona ls  need to  c rea te  poss ib i l i t i es  w i th in  a  
nu rs ing p rac t i ce  to  mee t  CKD pa t ien ts ’  needs ,  con t inuous ly  
exp lo r ing  ways  to  improve  pa t ien t ’ s  educa t ion ,  cho ices  and  the  
ove ra l l  QOL o f  these  pa t ien ts  (Hagren  e t  a l . ,  2001 ) .  Hea l th - re la ted  
qua l i t y  o f  l i f e  is  a  key ind ica to r  o f  how k idney d isease  a f fec ts  the  
pa t ien t ’ s  l i f e ;  there fo re ,  the  s tudy  was an  idea l  marker  f o r  the  
de tec t ion  o f  po ten t ia l l y  mod i f iab le  fac to rs  re la ted  to  QOL.  The  
po ten t ia l l y  mod i f iab le  fac to rs  demonst ra ted  in  the  s tudy  were  ea r l y  
managemen t ,  pa r t icu la r l y  p re -end  s tage  k idney  d isease  
managemen t ,  pa t ien t  educa t ion  and  t rea tment  moda l i t y .  
 
5.4  S tudy l imi ta t ions  
 
I t  was  fo r tuna te  tha t  a l l  s tudy ob jec t i ves  were  ach ieved  bu t  desp i te  
th i s  some l im i ta t ions  to  the  s tudy shou ld  be  taken  in to  cons ide ra t ion  
when in te rp re t ing the  f ind ings  documented .  
 
The  s tudy was an  obse rva t iona l  s tudy .  I t  enab led  the  measuremen t  
o f  QOL in  re la t ion  to  the  pa t ien t ’ s  d ia l ys i s  moda l i t y  and  inc luded 
assoc ia ted  ind ica to rs .  The  s tudy  was the re fo re  unab le  to  
demonst ra te  s t r i c t l y  causa l  re la t ionsh ips .  
 
The  s tudy was ma in ly  re f lec t i ve  o f  the  p r i va te  hea l thca re  sec to r  and  
there fo re  d id  no t  take  in to  accoun t  t he  pub l i c  hea l thca re  
cha l lenges,  no r  i s  i t  l i ke l y  rep resen ta t i ve  o f  the  en t i re  Sou th  A f r i can  
d ia l ys i s  popu la t ion .  
 
The  s tudy  was no t  a  long i tud ina l  s tudy ;  qua l i t y  o f  l i f e  was  assessed 
a t  a  s ing le  po in t  i n  t ime.  I t  wou ld  make sense ,  and  ev idence  has  
shown tha t  QOL cou ld  change  over  t ime.  
 
No  PD pa t ien ts  who  pa r t ic ipa ted  in  the  s tudy  were  on  APD  a t  t he  
t ime the  s tudy took  p lace .  Ev idence  has  shown QOL is  improved in  
APD pa t ien ts .  
 
Haemod ia lys i s  pa t ien ts  in  the  s tudy  were  on  a  max imum four  hours  
d ia l ys i s ,  th ree  t imes  a  week ,  due  to  l im i ted  fund ing fo r  d ia l ys i s  in  
Sou th  A f r i ca .  
 
The  b iochemica l  resu l ts  we re  reco rded  wi th in  th ree  months  o f  the  
QOL survey ,  bu t  they  were  a  s ing le  resu l t  and  the re fo re  may a lso  
no t  be  an  average  re f lec t ion  o f  the  b iochemica l  pa ram ete rs .  
 
The  repo r ted  co -morb id  cond i t ions  were  l im i ted  and  the  s tudy  may 




In  add i t ion ,  p a t ien ts  no t  su i tab le  fo r  a  par t i cu la r  moda l i t y  we re  no t  
taken  in to  account  when ana lys ing  whethe r  a l l  pa t ien ts  we re  
in fo rmed regard ing  a l l  t rea tments  op t ions .   
 
The  qua l i t y  o f  p re -d ia l ys i s  care ,  inc lud ing t ime  o f  re fe r ra l  and  the  
number  o f  v i s i t s  to  a  p re -d ia l ys is  cen t re  and /o r  nephro log is t ,  was 
no t  inc luded in  the  s tudy due  to  l im i ted  da ta  in  pa t ien t s ’  reco rds ,  
howeve r ,  resea rch  has  shown an  assoc ia t ion  to  qua l i t y  o f  p re -
d ia l ys i s  ca re  and  pa t ien t  ou tcome  (Bo in i  e t  a l . ,  2011 ) .    
 
Res idua l  rena l  f unc t ion  (RRF)  was no t  measu red .  Res idua l  rena l  
f unc t ion  has  been assoc ia ted  w i th  a  reduc t ion  in  b lood  p ressure ,  
l e f t  ven t r icu la r  hype r t rophy ,  inc reased  sod ium remova l ,  imp roved  
f lu id  s ta tus ,  inc re ased  B 2 -m ic rog lobu l in  leve ls  and  h ighe r  
haemog lob in  leve ls ,  be t te r  nu t r i t iona l  s ta tus  and  decreased 
c i r cu la t ing in f lammato ry  marke rs .  P rese rva t ion  o f  RRF con t r ibu tes  
to  ach iev ing adequa te  d ia l ys i s  ta rge ts ,  improved  se rum phosphate  
leve ls ,  h ighe r  b icarbonat e  leve ls  and  improved  l i p id  p ro f i les .  
Improved QOL has  been  repo r ted  in  pa t ien ts  w i th  RRF,  pa r t icu la r l y  
i n  phys ica l  f unc t ion ing,  v i ta l i t y ,  k idney  d isease  spec i f i c  symptoms,  
and  da i l y  l i f e  and  s leep  d iso rde rs  (Mar rón  e t  a l . ,  2008 ) .  
 
Fu r the rmore ,  d ia l ys i s  access  su rv i va l  ra tes  and  f i r s t  access  
p lacement  we re  no t  reco rded  in  the  s tudy  and  the re fore  no t  re la ted  
to  QOL ;  ins tead  the  s tudy focused on  the  to ta l  number  o f  access  
p lacements .  
 
Pa t ien ts ’  pe rce ived  knowledge  was  assessed,  however ,  i t  may have  
been o f  g rea te r  advantage  to  measu re  a  pa t ien t ’ s  perce ived  as  we l l  
as  ob jec t i ve  knowledge.  Th is  wou ld  most  l i ke l y  have  improved  the  
unde rs tand ing  o f  the  leve l  o f  knowledge  found in  k idney  d isease  
pa t ien ts .  I t  i s  a lso  poss ib le  tha t  educa t ion  may have  been g iven ,  
bu t  no t  reca l led ,  the re fo re  fu tu re  s tud ies  may want  to  add ress  the  
impac t  o f  pa t ien t  educa t ion  p rogram mes  on  ac tua l ,  ra the r  than  































































Dia lys i s  in  a  deve lop ing  count ry  i s  d ic ta ted  by  soc ioeconomic  
cond i t ions  and  ava i lab le  fund ing ,  thus  ve ry  few pa t ien ts  a re  o f fe red  
d ia l ys i s .  The  pub l ic  sec to r  is  governed  by  so -ca l led  “ l i f e  and  dea th ”  
commi t tees ,  wh i le  the  p r i va te  sec to r  is  a  re f lec t ion  o f  
d isp ropor t i ona te  access  to  ca re  by  the  h ighe r  income group .  
The re fo re ,  i f  d ia lys i s  i s  p rov ided  in  a  deve lop ing count ry  w i th  
l im i ted  resou rces ,  i t  shou ld  be  ensured  tha t  i t  imp roves  no t  on ly  
quan t i t y  o f  l i f e ,  bu t  a lso  qua l i t y  o f  l i f e  (QOL) .   
 
The  hea l th - re la ted  qua l i t y  o f  l i f e  (HRQOL)  measurement  must  be  
manda ted  in  South  A f r ica ,  where  d ia l ys i s  is  on ly  ava i lab le  to  a  
se lec t  f ew.  T rad i t iona l l y  e f fec t i veness  in  ach iev ing  the  goa l  o f  
hea l thca re  has  been measu red  in  p reven t ing d isease  and  re l iev ing  
i t  when  i t  i s  p resen t  by  t rea tment  ou tcomes.  T rea tmen t  ou tcomes  
a re  de f ined  in  te rms o f  extend ing l i f e .  Howeve r ,  the  impac t  o f  
t rea tment  occu rs  in  the  con tex t  o f  a  pa t ien t ’ s  l i f e  and  ove ra l l  hea l th  
cond i t ion ,  inc lud ing  the  ex is t ing  comorb id i t i es .  The re fo re ,  th rough 
assess ing  QOL,  a  more  comprehens ive  measu rement  o f  l i f e  and  a  
g rea te r  unde rs tand ing ou ts ide  the  con tex t  o f  the  c l in ica l  ou tcome 
f ramework  i s  ga ined .     
 
The  cu r ren t  s tudy showed  tha t  QOL was  comprom ised  in  d ia l ys is  
pa t ien ts .  A  reduced  QOL sco re ,  in  pa r t icu la r  the  phys ica l  compos i te  
sco re  (PCS) ,  was  assoc ia ted  w i th  an  inc rease  in  age .  D iabe t ic  
pa t ien ts  had  a  reduced  emot iona l  ro le  score ,  emphas iz ing  the  
deb i l i ta t ing na tu re  o f  d iabe tes  and  k idney d isease  combined .  In  
add i t ion ,  the  longe r  a  pa t ien t  was on  d ia l ys is ,  there  was a  
cor respond ing  dec l ine  in  the  pa t ien t ’ s  emo t iona l  we l l -be ing .  The  
t ype  o f  moda l i t y  o f  t rea tment  showed  to  fu r ther  in f luence  QOL.  
Ove ra l l  per i tonea l  (PD)  pa t ien ts  had  an  improved QOL score  -  in  
pa r t i cu la r ,  an  improved symptom sco re  a d jus ted  fo r  age ,  a  reduced 
e f fec t  o f  k idney  d isease  ad jus ted  fo r  a lbum in ,  and  a  bu rden  o f  
k idney  d isease  score  ad jus ted  fo r  u rea ,  c rea t in ine  and  a lbumin ,  
when compared  to  haemod ia lys i s  (HD)  pa t ien ts .  H aemod ia lys is  
pa t ien ts  d id ,  howeve r ,  show improved PCS a nd inc reased v i ta l i t y .  
I t  was  a lso  no tab le  tha t  there  was  no  s ign i f i can t  d i f f e rence  be tween 
HD and PD pa t ien ts  in  t he  menta l  compos i te  sco re  (MCS).  
 
The re  were ,  howeve r ,  un ique  d i f fe rences  be tween HD and PD 
pa t ien ts .  The  PD pa t ien ts  were  s ign i f i can t l y  o lde r  w i th  a  g rea te r  





tha t  the  ma jo r i t y  o f  PD pa t ien ts  were  aware  o f  the i r  k idney d isease  
and  were  managed  acco rd ing ly  p r io r  to  d ia l ys is .  In  add i t ion ,  the  
ma jo r i t y  o f  PD pa t ien ts  pa r t ic ipa ted  in  the i r  cho ice  o f  d ia l ys is  
moda l i t y ;  th i s  awareness  and  i t s  impact  on  QOL the re fo re  s t resses  
the  impor tance  o f  p re -d ia l ys is  educa t ion .   
 
The  cu r ren t  s tudy has  h igh l igh ted  the  benef i t s  o f  ear l y  re fe r ra l  to  a  
phys ic ian /neph ro log is t ,  a long  wi th  a  p re -end  s tage  k idney  d isease  
(PESKD)  p rogramme.  The  impor tance  o f  a  PESKD programme is  
two fo ld  in  a  h igh  income deve lop ing coun t ry  l i ke  Sou th  A f r ica  -  f i rs t  
i s  to  sc reen  and  de tec t  d i sease  to  reduce  the  burden  o f  CKD 
th rough awareness ,  managemen t  and  p reven t ion .  Th is  i s  because  
CKD has shown to  be  a  low awareness  and  h igh  p reva lence  
cond i t ion .  Second is  to  improve  pa t ien ts ’  management  when they 
have  the  d isease ;  i f  they  do  p rogress  to  requ i re  d ia lys i s  then  the i r  
cho ice  o f  RRT wi l l  be  we l l  in fo rmed .  Thus,  the  p repa ra t ion  fo r  
d ia l ys i s  w i l l  be  p lanned we l l  in  advance  be fo re  commenc ing  wi th  i t .  
Ea r l y  re fe r ra l ,  i .e .  >3  mon ths  be fo re  s ta r t ing  d ia l ys is ,  w i l l  ensu re  a  
pa t ien t  i s  g i ven  the  bes t  chance  o f  su rv i va l  in  an  a rea  usua l l y  
cha rac te r i sed  by  poo r  c l in i ca l  ou tcome.  The  impor tance  o f  ea r l y  
re fe r ra l  i s  emphas ized  in  t h i s  s tudy  as  pa t ien ts  managed p r io r  to  
d ia l ys i s  d isp layed  be t te r  QOL sco res ;  th is  was ev idenced by the  
improvemen t  in  the i r  gene ra l  hea l th  once  d ia l ys i s  had  commenced .  
Pa r t i c ipa t ion  in  a  PESKD management  p rogramme has shown to  
reduce  the  e f fec t  and  burden  o f  k idney  d isease  once  d ia l ys i s  has  
commenced .  
 
An  in te res t ing  observa t ion  is  tha t  pa t ien ts  who  pa r t i c ipa ted  in  a  
PESKD managemen t  p rogramme showed improved knowledge when 
compared  to  pa t ien ts  managed by an  a t tend i ng  
phys ic ian /neph ro log is t ,  the re fo re  re i te ra t ing  the  impor tance  o f  a  
PESKD p rogramme.   A  PESKD p rogramme,  a long  wi th  neph ro log ica l  
suppo r t ,  p rov ides  a  pa t ien t  w i th  ind iv idua l i sed  t rea tment .  
Fu r the rmore ,  i t  w i l l  ensure  tha t  a  pa t ien t  i s  adequate ly  managed 
wi th  con t inuous suppo r t ,  thus  ensu r ing the  bes t  op t ion  fo r  end  s tage  
k idney  d isease  pa t ien ts .  Equa l l y  impor tan t  was to  ensu re  ongo ing 
t ra in ing  as  g rea te r  knowledge  o f  k idney  d isease  management  and  
assoc ia ted  comp l ica t ions  had  an  improved PCS,  burden  o f  k idn ey 
d isease  and  symptom con t ro l  score .  
 
Ano the r  impor tan t  and  pe rhaps no t  so  surp r is ing f ind ing in  th i s  
s tudy was the  impor tance  o f  ensu r ing tha t  those  pa t ien ts  who a re  
su i tab le  fo r  t ransp lan ta t ion  a re  wo rked  up  and  p laced  on  the  
t ransp lan t  l i s t .  Th is  resu l ted  in  be t te r  QOL.  T ransp lan ta t ion  is  the  
p re fe r red  rena l  rep lacement  the rapy  (RRT) ,  howeve r ,  the  
ava i lab i l i t y  o f  t ransp lan ta t ion  wor ldwide  and  espec ia l l y  in  
deve lop ing count r ies  is  seve re ly  res t r i c ted  by poor  p rocu rement  
sys tems and  the  overa l l  shor tage  o f  o rgan  dono rs .  Desp i te  th is  
ma jo r  cha l lenge  and  long wa i t ing t imes fo r  t ransp lan ts ,  those  
pa t ien ts  awa i t ing t ransp lan ta t ion  repo r ted  an  improved menta l  
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hea l th  compos i te  sco re  (MCS),  most  l i ke l y  ind ica t ing a  sense  o f  
hope .   
 
The re  were  d i f f e rences in  QOL i n  pa t ien ts  on  d i f fe ren t  d ia l ys is  
moda l i t ies ;  these  i ssues  need  to  be  add ressed  to  ensu re  QOL 
con t inues  to  improve .  In  add i t ion ,  a t tempts  shou ld  be  made to  
be t te r  unde rs tand  the  d i f f e rences be tween  HD and PD pa t ien ts  and ,  
i f  poss ib le ,  t hese  d i f f e rences shou ld  be  reduced .  I f  th is  is  no t  
poss ib le ,  then  these  d i f f e rences shou ld  a t  l eas t  be  taken  in to  
accoun t  when  adv is ing  a  pa t ien t  on  the  bes t  d ia l ys is  moda l i t y  du r ing 
p re -d ia l ys i s  educa t ion .  In  f u tu re  the  focus ,  when co l lec t ing  QOL 
da ta ,  shou ld  a lways  be  on  dev e lop ing s t ra teg ies  to  improve  the  
comprom ised  QOL o f  d ia l ys i s  pa t ien ts .  I t  i s  a lso  impor tan t  to  
p roduce  the  ev idence  and  deve lop  the  me thodo logy  to  enab le  
improvemen ts  in  ou tcome,  a long wi th  a  reduc t ion  in  morb id i t y  and  





























































































Alashek ,  W .  A . ,  Mc in t y re ,  C.  W .  &  Taa l ,  M.  W .  2012.  Ep idem io logy  
and  ae t io logy  o f  d ia l ys i s - t rea ted  end -s tage  k idney  d isease  in  
L ibya .  BMC Nephro logy ,  13 ,  33 -33 .  
 
A lsher i f ,  Z .  &  Mohammad,  A .  2012.  Assessment  o f  Psycho log ica l  
Fee l ings  and  Qua l i t y  Of  L i f e  in  Rena l  Fa i lu re  and  D ia lys i s  
Pa t ien ts .  Natu re  &  Sc ience ,  10 ,  128 -132 .  
 
Á lvares ,  J . ,  Cesar ,  C. ,  Acu rc io ,  F . ,  And rade ,  E .  &  Cherch ig l ia ,  M.  
2012 .  Qua l i t y  o f  l i f e  o f  pa t ien ts  in  rena l  rep lacement  the rapy 
in  B raz i l :  compar ison  o f  t rea tmen t  moda l i t ies .  Qual i t y  o f  L i f e  
Research ,  21 ,  983 -991 .  
 
Avramov ic ,  M.  &  S te fanov ic ,  V .  2012 .  Hea l th -Re la ted  Qua l i t y  o f  L i f e  
i n  D i f f e ren t  S tages  o f  Rena l  Fa i lu re .  Art i f i c ia l  o rgans ,  36 ,  581 -
589 .  
 
Ba i l l ie ,  J . ,  Lankshea r ,  A .  &  Fea the rs tone ,  K .  2012.  Pe rspect i ves  on  
pe r i tonea l  d ia l ys is  a t  home:  imp l ica t ions  fo r  t he  management  
o f  a  ch ron ic  cond i t ion .  A  s tudy p ro toco l .  Journa l  o f  advanced 
nu rs ing ,  68 ,  1847-1857 .  
 
Bakewe l l ,  A . ,  H igg ins ,  R.  &  Edmunds,  M.  2002.  Qua l i t y  o f  l i f e  in  
pe r i tonea l  d ia l ys is  pa t ien ts ,  dec l ine  ove r  t ime and  assoc ia t ion  
w i th  c l in ica l  ou tcomes .  Kidney In te rna t iona l ,  61 ,  239 -248 .  
 
Bamgboye,  E .  2003 .  Hemod ia lys i s :  Managemen t  p rob lems in  
deve lop ing count r ies ,  w i th  N ige r ia  as  a  sur roga te .  Kidney  
In te rna t iona l ,  63 ,  S93 -S95.  
 
Ba rgman ,  J .  M.  2012 .  Shou ld  Pe r i tonea l  D ia l ys i s  be  the  F i rs t  Opt ion  
Of fe red  to  the  E lde r l y  W ho Requ i re  Rena l  Rep lacement  
The rapy  fo r  Cont inued  Longev i t y?  Semina rs  in  D ia lys i s ,  25 ,  
668 -670 .  
 
Ba rsoum,  R.  2006.  Chron ic  k idney  d isease  in  the  deve lop ing  wor ld .  
New Eng land  Jou rna l  o f  Med ic ine ,  354 ,  997 -999 .  
 








Berge r ,  A . ,  Ede lsbe rg,  J . ,  I ng lese ,  G. ,  Bha t tacha ryya ,  S .  &  Os te r ,  
G .  2009.  Cos t  compar i son  o f  pe r i tonea l  d ia l ys i s  ve rsus  
hemod ia lys is  in  end  s tage  rena l  d isease .  The Amer ican  
jou rna l  o f  managed ca re ,  15 ,  509 -518 .  
 
Be r thoux ,  F .  &  Bar t i romo,  M.  2008 .  How to  improve  qua l i t y  o f  l i f e  in  
pa t ien ts  w i th  ch ron ic  k idney d isease :  a  pe rsona l  v iew.  Jou rna l  
o f  Neph ro logy ,  21  Supp l  13 ,  S7 -S8.  
 
Bh imma,  R. ,  Adh ikar i ,  M . ,  Asha ram,  K .  &  Conno l l y ,  C .  2008.  The  
spec t rum o f  ch ron ic  k idney d isease  (s tages 2 -5 )  in  KwaZu lu -
Nata l ,  Sou th  A f r ica .  Ped ia t r ic  Nephro logy ,  23 ,  1841 -1846 .  
 
B lagg ,  C.  R.  2005.  Home haemod ia lys i s : ‘home ,  home,  sweet ,  sweet  
home! ’  (Rev iew Ar t ic le ) .  Nephro logy ,  10 ,  206 -214 .  
 
Boh lke ,  M. ,  Mar in i ,  S .  S . ,  Rocha ,  M. ,  Terho rs t ,  L . ,  Gomes,  R.  H. ,  
Ba rce l los ,  F .  C. ,  I r i goyen ,  M.  C .  C .  &  Sesso ,  R .  2009.  Fac to rs  
assoc ia ted  w i th  hea l th - re la ted  qua l i t y  o f  l i f e  a f te r  success fu l  
k idney  t ransp lan ta t ion :  a  popu la t ion -based  s tudy .  Qua l i t y  o f  
L i fe  Resea rch ,  18 ,  1185 -1193 .  
 
Bo in i ,  S . ,  F r imat ,  L . ,  Kess le r ,  M. ,  B r iançon ,  S .  &  Th i l l y ,  N.  2011 .  
P red ia l ys is  the rapeu t i c  ca re  and  hea l th - re la ted  qua l i t y  o f  l i f e  
a t  d ia l ys is  onse t  (The  pha rmacoep idem io log ic  AVENIR s tu dy) .  
Hea l th  and  qua l i t y  o f  l i fe  ou tcomes,  9 ,  7 .  
 
B rancacc io ,  D .  &  Cozzo l ino ,  M.  2011.  CKD -MBD:  an  end less  s to ry .  
Jou rna l  o f  Nephro logy ,  24  Supp l  18 ,  S42 -S48 .  
 
Bu rns ,  A .  &  Carson ,  R.  2007.  Max imum Conse rva t i ve  Managemen t :  
A  W or thwh i le  T rea tment  f o r  E lde r l y  Pa t ien ts  w i th  Rena l  
Fa i lu re  W ho Choose Not  to  Undergo  Dia lys i s .  Journa l  o f  
Pa l l i a t ive  Med ic ine ,  10 ,  1245 -1247 .  
 
Cape l l i ,  J .  &  Kushne r ,  H.  2008.  Co r re la tes  a f fec t ing  su rv i va l  in  
chron ic  hemod ia lys i s  pa t ien ts :  The  combined  impact  o f  
a lbum in  and  h igh  hemog lob in  leve ls  on  improv ing ou tcomes ,  
l oca l  and  na t iona l  resu l ts .  Hemod ia lys i s  In te rna t iona l ,  12 ,  
450 -462 .  
 
Ca r ru the rs ,  D .  &  W arr ,  K .  2004 .  Suppo r t ing pe r i tonea l  d ia l ys i s  in  
remote  Aus t ra l ia .  Nephro logy ,  9 ,  S129 -S133.  
 
Chan,  R . ,  B rooks ,  R. ,  S tee l ,  Z . ,  Heung,  T . ,  E r l i ch ,  J . ,  Chow,  J .  &  
Su rany i ,  M.  2012.  The  psychosoc ia l  co r re la tes  o f  qua l i t y  o f  
l i f e  in  the  d ia l ys i s  popu la t ion :  a  sys tema t i c  rev iew and  meta -
regress ion  ana lys i s .  Qua l i t y  O f  L i fe  Research :  An  
In te rna t iona l  Jou rna l  Of  Qua l i t y  O f  L i fe  Aspects  Of  T rea tment ,  




Chang,  J .  H. ,  Sung,  J .  Y . ,  Ahn ,  S .  Y . ,  Ko ,  K . -P . ,  Ro ,  H. ,  Jung ,  J .  
Y . ,  Lee ,  H .  H. ,  Chung,  W .  &  K im,  S .  2013.  Hemod ia lys i s  leads  
to  be t te r  su rv i va l  in  pa t ien ts  w i th  d iabe te s  o r  h igh  comorb id i t y ,  
compared  to  pe r i tonea l  d ia l ys is .  The Tohoku  Jou rna l  Of  
Expe r imenta l  Med ic ine ,  229 ,  271 -277 .  
 
Chen,  J . -B . ,  Lam,  K . -K . ,  Su ,  Y. -J . ,  Lee ,  W . -C. ,  Cheng,  B . -C. ,  Kuo ,  
C . -C. ,  W u,  C. -H . ,  L in ,  E . ,  W ang,  Y. -C . ,  Chen,  T . -C.  &  L iao ,  S . -
C .  2012.  Re la t ionsh ip  be tween  Kt /V  u rea -based d ia l ys is  
adequacy  and  nu t r i t iona l  s ta tus  and  the i r  e f f ect  on  the  
components  o f  the  qua l i t y  o f  l i f e  in  inc iden t  pe r i tonea l  d ia l ys i s  
pa t ien ts .  BMC Nephro logy ,  13 ,  39 -39 .  
 
Chen,  N .  a .  N. ,  Hsu ,  C. -C. ,  Yamaga ta ,  K .  &  Langham,  R .  2010.  
Cha l leng ing ch ron ic  k idney d isease :  Expe r ience  f rom chron ic  
k idney d isease  p reven t ion  p rograms in  Shangha i ,  Japan,  
Ta iwan  and  Aust ra l ia .  Nephro logy ,  15 ,  31 -36 .  
 
C leary ,  D.  2005.  Qua l i t y  o f  l i f e  o f  pa t ien ts  on  hemod ia lys i s  f o r  end  
s tage  rena l  d ise ase .  Jou rna l  o f  advanced  nu rs ing ,  51 ,  577 -
586 .  
 
Crocke l l ,  Y.  J .  2012 .  Management  o f  ch ron ic  k idney  d isease :  An  
emphas is  on  de lay ing  d isease  p rogress ion  and  t rea tment  
op t ions .  ( cover  s to ry ) .  Formu la ry ,  47 ,  228 -CV3.  
 
Cunn ingham,  J . ,  Danese ,  M. ,  O lson ,  K . ,  K lassen ,  P .  &  Cher tow,  G .  
M.  2005.  E f fec ts  o f  the  ca lc im imet ic  c inaca lce t  HCl  on  
card iovascu la r  d i sease ,  f rac tu re ,  and  hea l th - re la ted  qua l i t y  o f  
l i f e  in  seconda ry hyperpara thyro id i sm.  Kidney  In te rna t iona l ,  
68 ,  1793 -1800.  
 
Danquah ,  F . ,  W asserman ,  J . ,  Me in inge r ,  J .  &  Be rgs t rom,  N .  2010.  
Qua l i t y  o f  l i f e  measures  fo r  pa t ien ts  on  hemod ia lys i s :  A  rev iew 
o f  psychomet r ic  p rope r t ies .  Nephro logy  nurs ing  journa l ,  37 ,  
255 -270 .  
 
Daug i rdas ,  J . ,  B lake ,  P .  &  Ing,  T .  (eds . )  2001 .  Handbook o f  d ia lys is ,  
New York :  L ipp inco t t  W i l l iams & W i lk ins .  
 
Daug i rdas ,  J . ,  B lake ,  P .  &  Ing,  T .  (eds . )  2007 .  Handbook o f  d ia lys is ,  
New York :  L ipp inco t t  W i l l iams & W i lk ins .  
 
De  Ab reu ,  M.  M. ,  W a lker ,  D.  R . ,  Sesso ,  R.  C .  &  Fe r raz ,  M.  B .  2011.  
Hea l th - re la ted  qua l i t y  o f  l i f e  o f  pa t ien ts  rec iev ing 
hemod ia lys is  and  per i tonea l  d ia l ys i s  in  São Pau lo ,  B raz i l :  a  
l ong i tud ina l  s tudy .  Va lue  In  Hea l th :  The  Journa l  Of  The  
In te rna t iona l  Soc ie t y  Fo r  Pha rmacoeconomics  And Outcomes  




De  Leu r ,  K . ,  Oztü rk ,  C. ,  Van  Zee land ,  M.  L .  P . ,  De  Groo t ,  H.  G.  W . ,  
Hey l ige rs ,  J .  M.  M. ,  V r iens ,  P .  W .  H .  E . ,  Ho ,  G .  H.  &  Van  Der  
Laan ,  L .  2013 .  Vascu la r  access  ou tcome in  the  e lde r ly  d ia l ys i s  
pa t ien t  in  comb ina t ion  w i th  the  qua l i t y  o f  l i f e .  Vascu la r  And 
Endovascu la r  Surg e ry ,  47 ,  444 -448 .  
 
Depa r tmen t  o f  Hea l th ,  R.  O.  S .  A .  2009 .  Gu ide l ines  fo r  ch ron ic  rena l  
d ia l ys i s .  
 
Dha i ,  A .  2012 .  Hea l thca re  Refo rm in  South  A f r ica :  a  S tep  in  the  
D i rec t ion  o f  Soc ia l  Jus t ice .  Wor ld  Med ica l  Jou rna l ,  58 ,  137 -
138 .  
 
Dogan,  E . ,  E rkoc ,  R. ,  E ryonucu ,  B . ,  Saya r l iog lu ,  H.  &  Aga rgun ,  M.  
Y .  A .  2005.  Re la t ion  Be tween Depress ion ,  Some Labo ra to ry 
Pa rameters ,  and  Qua l i t y  o f  L i f e  i n  Hemod ia lys i s  Pa t ien ts .  
Rena l  Fa i lu re ,  27 ,  695-699 .  
 
Dowl ing ,  T .  C.  2007 .  P reva lence ,  e t io logy,  and  consequences o f  
anem ia  and  c l in ica l  and  economic  benef i t s  o f  anem ia  
cor rec t ion  in  pa t ien ts  w i th  ch ron ic  k idney  d isease :  An  
ove rv iew.  Amer ican  Jou rna l  o f  Hea l th -Sys tem Pharmacy,  64 ,  
S3 -S7 .  
 
Fasse t t ,  R . ,  Rober t son ,  I . ,  Mace,  R. ,  You l ,  L . ,  Cha l leno r ,  S .  &  Bu l l ,  
R .  2011.  Pa l l i a t i ve  ca re  in  end -s tage  k idney d isease .  
Nephro logy , ,  16 ,  4 -12 .  
 
Faye rs ,  P .  &  Mach in ,  D.  2007.  Qua l i t y  o f  l i f e :  The  assessment ,  
ana lys is  and  in te rp re ta t ion  o f  pa t ien t - repor ted  ou tcomes .  
Second add i t ion  ed .  W est  Sussex:  W i ley.  
 
F ieb iger ,  W . ,  M i t te rbaue r ,  C .  &  Oberbaue r ,  R.  2004.  Hea l th - re la ted  
qua l i t y  o f  l i f e  ou tcomes  a f te r  k idney  t ransp lan ta t ion .  Hea l th  
and  qua l i t y  o f  l i fe  ou tcomes,  2 ,  1 -6 .  
 
F inke ls te in ,  F .  O . ,  W uer th ,  D.  &  F inke ls te in ,  S .  H.  2009 .  Hea l th  
re la ted  qua l i t y  o f  l i f e  and  the  CKD pa t ien t :  cha l lenges  fo r  the  
neph ro logy  commun i t y .  Kidney In te rna t iona l ,  76 ,  946-952 .  
 
F i scher ,  M.  J . ,  K immel ,  P .  L . ,  G reene ,  T . ,  Gassman,  J .  J . ,  W ang,  
X . ,  Brooks ,  D .  H. ,  Char les ton ,  J . ,  Dowie ,  D . ,  Thorn ley -B rown,  
D . ,  Cooper ,  L .  A . ,  B ruce ,  M.  A . ,  Kusek,  J .  W . ,  No r r i s ,  K .  C.  &  
Lash ,  J .  P .  2010 .  Soc iodemograph ic  fac to rs  con t r ibu te  to  the  
dep ress ive  a f fec t  among Af r i can  Amer icans  wi th  ch ron ic  






Fouque,  D . ,  Ka lan ta r -Zadeh,  K . ,  Kopp le ,  J . ,  Cano,  N . ,  Chauveau,  
P . ,  Cuppa r i ,  L . ,  F ranch ,  H . ,  Guarn ie r i ,  G. ,  I k i z le r ,  T .  A . ,  
Kaysen,  G. ,  L indho lm,  B . ,  Massy ,  Z . ,  Mi tch ,  W . ,  P ineda ,  E . ,  
S tenv inke l ,  P . ,  Trev inho -Bece r ra ,  A .  &  W anner ,  C.  2008.  A  
p roposed nomenc la tu re  and  d iagnost ic  c r i te r ia  f o r  p ro te in –
ene rgy  wast ing in  acu te  and  chron ic  k idney  d isease .  Kidney  
In te rna t iona l ,  73 ,  391 -398 .  
 
Fouque,  D . ,  Pe l le t i e r ,  S . ,  Maf ra ,  D .  &  Chauveau ,  P .  2011 .  Nut r i t i on  
and  ch ron ic  k idney  d isease .  Kidney In te rna t iona l ,  80 ,  348 -
357 .  
 
F re ls ,  R .  &  Onwuegbuz ie ,  A .  2013 .  Admin is te r ing  Quant i ta t i ve  
Ins t ruments  W i th  Qua l i ta t i ve  In te rv iews :  A  Mixed  Research  
App roach .  Jou rna l  o f  Counse l ing  &  Deve lopmen t ,  91 ,  184 -194 .  
 
Fukuhara ,  S . ,  Ak izawa,  T . ,  Mor i ta ,  S .  &  Tsubak iha ra ,  Y.  2012.  
Unde rs tand ing measu rements  o f  v i t a l i t y  i n  pa t ien ts  w i th  
chron ic  k idney d isease :  connec t ing  a  qua l i t y -o f - l i f e  sca le  to  
da i l y  ac t i v i t ies .  Plos  One ,  7 ,  e40455 -e40455.  
 
Ga l loway,  S .  2005.  Qua l i t y  o f  l i f e  and  we l l -be ing :  measur ing  the  
bene f i t s  o f  cu l tu re  and  spo r t :  a  l i te ra tu re  rec iew and  th ink  
p iece . ,  Un ivers i t y  o f  G lasgow.  
 
Ga rc ia ,  G.  G. ,  Harden ,  P .  N.  &  Chapman ,  J .  R.  2012.  The  g loba l  
ro le  o f  k idney  t ransp lan ta t ion .  Kidney In te rna t iona l .  
 
G in ie r i -Coccoss is ,  M. ,  Theof i lou ,  P . ,  Synod inou ,  C. ,  Tomaras ,  V .  &  
So lda tos ,  C.  2008.  Qua l i t y  o f  l i f e ,  menta l  hea l th  and  hea l th  
be l ie f s  in  haemod ia lys i s  and  per i tonea l  d ia l ys is  pa t ien ts :  
Inves t iga t ing  d i f fe rences  in  ear l y  and  la te r  yea rs  o f  cu r ren t  
t rea tment .  BMC Nephro logy ,  9 ,  1 -6 .  
 
Go ldbeck ,  L .  &  Schmi t z ,  T .  G.  2001.  Compar ison  o f  t h ree  gene r ic  
ques t ionna i res  measu r ing qua l i t y  o f  l i f e  in  ado lescen ts  and  
adu l t s  w i th  cys t ic  f ib ros is :  The  36 - i tem sho r t  f o rm hea l th  
survey ,  the  qua l i t y  o f  l i f e  p ro f i le  f o r  ch ron ic  d i seases,  and  the  
quest ions  on  l i f e  sa t i s fac t ion .  Qua l i t y  o f  L i fe  Resea rc h ,  10 ,  
23 .  
 
Go rode tskaya ,  I . ,  Zen ios ,  S . ,  Mccu l loch ,  C. ,  Bos t rom,  A . ,  Hsu ,  C . ,  
B indman ,  A . ,  Go,  A .  &  G . ,  C.  2005.  Hea l th - re la ted  qua l i t y  o f  
l i f e  and  es t ima tes  o f  u t i l i t y  in  ch ron ic  k idney  d isease .  Kidney 
In te rna t iona l ,  68 ,  2801 -2808.  
 
Gove rnment  Gazet te ,  R.  O.  S .  A .  2011 .  Nat iona l  Hea l th  Insu rance  




Guessous ,  I . ,  Mcc le l lan ,  W . ,  Vupputu r i ,  S .  &  W asse ,  H .  2009.  Low 
documenta t ion  o f  ch ron ic  k idney  d isease  among h igh - r i sk  
pa t ien ts  in  a  managed  care  popu la t ion :  a  re t rospect i ve  coho r t  
s tudy .  BMC Nephro logy ,  10 ,  25 .  
 
Hagren ,  B . ,  Pe t te rsen ,  I . ,  Seve r insson ,  E . ,  Lu tzen ,  K .  &  C lyne ,  N.  
2005 .  Ma in tenance  haemod ia lys i s  pa t ien ts '  expe r iences  o f  
the i r  l i f e  s i tua t ion .  Jou rna l  o f  C l in i ca l  Nu rs ing ,  14 ,  294 -300 .  
 
Hagren ,  B . ,  Pe t te rsen ,  I .  M. ,  Sever insson ,  E . ,  Lü tzén ,  K .  &  C lyne ,  
N .  2001.  The  haemod ia lys i s  mach ine  as  a  l i f e l ine :  expe r iences  
o f  su f fe r ing  f rom end -s tage  rena l  d isease .  Jou rna l  o f  
advanced nu rs ing ,  34 ,  196 -202 .  
 
Hays ,  R. ,  She rbou rne ,  C.  &  Maze l ,  R.  1995.  Use r  manua l  f o r  the  
med ica l  ou tcomes s tudy  (MOS) co re  measures  o f  hea l th -
re la ted  qua l i t y  o f  l i f e .  San ta  Mon ica :  Rand.  
 
Hu tch inson ,  T .  A .  2005 .  T rans i t ions  in  the  l i ves  o f  pa t ien ts  w i th  End  
Stage  Rena l  D isease :  a  cause  o f  su f fe r ing and  an  oppo r tun i t y  
f o r  hea l ing .  Pa l l ia t i ve  Med ic ine ,  19 ,  270-277 .  
 
I sek i ,  K .  2010 .  Rena l  ou tcomes  in  ch ron ic  k idney  d isease .  
Nephro logy ,  15 ,  27 -30 .  
 
Jha ,  V .  &  Chugh ,  K .  2003.  The  p rac t i ce  o f  d ia l ys is  in  the  deve lop ing 
count r ies .  Hemodia lys is  In te rna t iona l ,  7 ,  239 -249 .  
 
Joos te ,  K .  &  Jaspe r ,  M.  2012 .  A  South  A f r i can  pe rspect i ve :  cu r ren t  
pos i t i on  and  cha l lenges in  hea l th  care  se rv i ce  managemen t  
and  educa t ion  in  nu rs ing .  Jou rna l  o f  Nu rs ing  Managemen t ,  20 ,  
56 -64 .  
 
Ju l ian -Mauro ,  J . ,  Mo l inuevo -Toba l ina ,  J .  &  Sánchez-Gonzá lez ,  J .  
2012 .  Employment  in  the  pa t ien t  w i th  ch ron ic  k idney  d isease  
re la ted  to  rena l  rep lacement  t he rapy .  Nef ro log ia ,  32 ,  439 -45 .  
 
Ka lan ta r -Zadeh ,  K .  2005 .  Recen t  Advances in  Unders tand ing the  
Ma lnu t r i t ion - In f lammat ion -Cachex ia  Synd rome in  Ch ron ic  
K idney D isease  Pat ien ts :  W hat  i s  Next?  Seminars  in  D ia l ys is .  
 
Ka lender ,  B . ,  Ozdemir ,  A .  C. ,  De rv isog lu ,  E .  &  Ozdemir ,  O .  2007.  
Qua l i t y  o f  l i f e  i n  chron ic  k idney  d isease :  e f fec ts  o f  t rea tment  
moda l i t y ,  dep ress ion ,  ma lnu t r i t i on  and  in f lammat ion .  








Ka l t souda ,  A . ,  Skap inak is ,  P . ,  Damigos ,  D . ,  I konomou ,  M. ,  
Ka la i t z id i s ,  R . ,  Mavreas ,  V .  &  S iamopou los ,  K .  C .  2011.  
Defens ive  cop ing and  hea l th - re la ted  qua l i t y  o f  l i f e  in  chron ic  
k idney d isease :  a  c ross -sec t iona l  s tudy .  BMC Nephro logy ,  12 ,  
28 .  
 
Ka tz,  I . ,  Ge rn tho l tz ,  T . ,  Van  Devente r ,  M. ,  Schne ide r ,  H .  &  Na icke r ,  
S .  2010 .  Is  there  a  need  fo r  ea r l y  de tec t ion  p rograms  fo r  
ch ron ic  k idney  d isease .  Cl in i ca l  Neph ro logy ,  74 ,  S113 -S118 .  
 
Ka tz,  I .  J . ,  Ge rn tho l t z ,  T .  &  Na icke r ,  S .  2011 .  A f r i ca  and  
Nephro logy :  The  Forgo t ten  Cont inen t .  Nephron  Cl in ica l  
P rac t ice ,  117 ,  c320 -c327.  
 
Kee ton ,  C .  2010.  B r idg ing the  gap  in  South  A f r ica .  Bu l le t in  o f  the  
Wor ld  Hea l th  Organ iza t ion ,  88 ,  803-804 .  
 
Ke l lum,  J .  A .  &  Hoste ,  E .  a .  J .  2008 .  Acu te  k idney  in ju ry :  
Ep idem io logy  and  assessment .  Scand inav ian  Jou rna l  o f  
C l in i ca l  &  Labora to ry  Inves t iga t ion ,  68 ,  6 -11 .  
 
Ke r r ,  P .  G. ,  Aga r ,  J .  W .  M.  &  Hawley ,  C.  M.  2011.  A l te rna te  N igh t  
Noc tu rna l  Hemod ia lys is :  The  Aus t ra l i an  Expe r ience .  Semina rs  
in  D ia l ys i s ,  24 ,  664 -667 .  
 
Key ,  S .  2008.  Opt im iz ing d ia l ys i s  moda l i t y  cho ices  a round the  
wor ld :  a  rev iew o f  l i te ra tu re  conce rn ing  the  ro le  o f  enhanced 
ea r l y  p re -ESRD educa t ion  in  choc ie  o f  rena l  rep lacement  
therapy moda l i t y .  Nephro logy  nu rs ing  jou rna l ,  35 ,  387 -394 .  
 
K immel ,  P .  L . ,  Cohen ,  S .  D.  &  W eisbo rd ,  S .  D .  2008.  Qua l i t y  o f  l i f e  
i n  pa t ien ts  w i th  end -s tage  rena l  d isease  t rea ted  wi th  
hemod ia lys is :  su rv i va l  i s  no t  enough!  Jou rna l  o f  Neph ro logy ,  
21  Supp l  13 ,  S54 -S58 .  
 
K immel ,  S .  2012 .  Pe r i tonea l  D ia l ys is :  Improv ing Pa t ien t  Outcomes  
Ut i l i z ing APD ve rsus  CAPD in  an  Acu te  Ca re  Se t t ing.  
Nephro logy  nu rs ing  jou rna l ,  39 ,  164 -164 .  
 
Kon tod imopou los ,  N.  &  N iakas ,  D .  2009 .  Gender  and  age  re la ted  
benef i t  o f  rena l  rep lacement  the rapy  on  hea l th  re la ted  qua l i t y  
o f  l i f e .  Jou rna l  o f  Ca r ing  Sc iences , ,  23 ,  721 -729 .  
 
Ko revaa r ,  J . ,  Fe i th ,  G. ,  Dekker ,  F . ,  Van  Manen,  J . ,  Boeschoeten ,  
E . ,  Bossuyt ,  P .  &  Kred ie t ,  R.  2003 .  E f fec t  o f  s ta r t ing w i th  
hemod ia lys is  compared  wi th  per i tonea l  d ia l ys i s  in  pa t ien ts  
new on  d ia l ys i s  t rea tment :  A  randomized  con t ro l led  t r ia l .  




Lacson ,  E .  &  D iaz -Buxo ,  J .  2011 .  In -Cente r  Noc tu rna l  Hemod ia lys is  
Pe r fo rmed  Th r i ce -W eek ly -A  P rov ider ’ s  Pe rspect i ve .  Semina rs  
in  D ia l ys i s ,  24 ,  668 -673 .  
 
Lam,  L .  W . ,  Twinn ,  S .  F .  &  Chan,  S .  W .  C .  2010.  Se l f - repo r ted  
adhe rence  to  a  the rapeu t i c  reg imen among pa t ien ts  
unde rgo ing con t inuous ambu la to ry pe r i tonea l  d ia l ys i s .  Journa l  
o f  advanced  nu rs ing ,  66 ,  763 -773 .  
 
Lausev ic ,  M. ,  Nes ic ,  V . ,  S to janovic ,  M.  &  S te fanov ic ,  V .  2007 .  
Hea l th - re la ted  Qua l i t y  o f  L i f e  i n  pa t ien ts  on  pe r i tonea l  d ia l ys is  
i n  Se rb ia :  compar ison  wi th  hemod ia lys i s .  Ar t i f i c ia l  o rgans,  31 ,  
901 -910 .  
 
Levey ,  A . ,  Ecka rd t ,  K . ,  Tsukamoto ,  Y. ,  Lev in ,  A . ,  Co resh ,  J . ,  
Rosse r t ,  J . ,  Zeeuw,  D. ,  Hos te t te r ,  T . ,  Lamei re ,  N.  &  Eknoyan,  
G .  2005.  Def in i t i on  and  c lass i f i ca t ion  o f  ch ron ic  k idney 
d isease :  A  pos i t ion  s ta tement  f rom k idney d isease :  improv ing  
g loba l  ou tcome s (KDIGO) .  Kidney In te rna t iona l ,  67 ,  2089 -
2100 .  
 
Lev in ,  N .  W . ,  Ko tanko ,  P . ,  Eckard t ,  K . -U. ,  Kas iske ,  B .  L . ,  Chazo t ,  
C . ,  Cheung,  A .  K . ,  Redon,  J . ,  W hee le r ,  D.  C. ,  Zocca l i ,  C .  &  
London,  G .  M.  2010 .  B lood  p ressu re  in  ch ron ic  k idney  d isease  
s tage  5D- repor t  f rom a  K idney Disease :  Improv ing  G loba l  
Ou tcomes con t rove rs ies  con fe rence .  Kidney In te rna t iona l ,  77 ,  
273 -284 .  
 
Levy ,  J . ,  B rown,  E . ,  Da ley ,  C.  &  Lawrence ,  A .  2009 .  Oxford  
handbook  o f  d ia l ys i s ,  London,  Oxfo rd  med ica l  pub l i ca t ions .  
 
Lewis ,  R.  2012 .  M ine ra l  and  b one  d iso rde rs  in  ch ron ic  k idney  
d isease :  new ins igh ts  in to  mechan ism and managemen t .  
Anna ls  O f  C l in ica l  B iochemis t ry ,  49 ,  432-440 .  
 
L inge r fe l t ,  K .  L .  &  Thorn ton ,  K .  2011 .  An  educa t iona l  p ro jec t  f o r  
pa t ien ts  on  hemod ia lys i s  to  p romote  se l f -managemen t  
behav io rs  o f  end  s tage  rena l  d i sease  educa t ion .  Nephro logy  
Nurs ing  Jou rna l :  Jou rna l  Of  The  Amer ican  Nephro logy  Nurses '  
Assoc ia t ion ,  38 ,  483 -488 .  
 
Lopes,  A . ,  Bragg -Gresham,  J . ,  Goodk in ,  D. ,  Fukuha ra ,  S . ,  Mapes,  
D . ,  Young,  E . ,  G i l lesp ie ,  B . ,  Ak izawa,  T . ,  Greenwood ,  R. ,  
And reucc i ,  V . ,  Ak iba ,  T . ,  He ld ,  P .  &  Por t ,  F .  2007 .  Fac to rs  
assoc ia ted  w i th  hea l th - re la ted  qua l i t y  o f  l i fe  among 
hemod ia lys is  pa t ien ts  in  the  DOPPS.  Qua l i t y  o f  L i fe  Research ,  
16 ,  545 -557 .  
 
Lowth ,  M.  2013 .  Ch ron ic  k idney d isease  - -  an  update .  Prac t ice  
Nu rse ,  43 ,  34 -39 .  
127 
 
Lube tk in ,  E .  I .  &  J ia ,  H.  2009.  Hea l th -Re la ted  Qua l i t y  o f  L i f e ,  
Qua l i t y -Ad jus ted  L i f e  Yea rs ,  and  Qua l i t y -Ad jus ted  L i f e  
Expec tancy  in  New York  C i t y  f rom 1995 to  2006 .  Jou rna l  o f  
Urban  Hea l th ,  86 ,  551-561 .  
 
Ma ie r ,  A . ,  S tocks ,  F . ,  Pommer ,  W . ,  Z idek ,  W . ,  Tepe l ,  M.  &  Scho lze ,  
A .  2009.  Hemod ia lys is  Ve rsus  Per i tonea l  D ia l ys is :  A  Case  
Cont ro l  S tudy  o f  Su rv i va l  in  Pa t ien ts  W i th  Ch ron ic  K idney 
D isease  S tage  5 .  Therapeu t i c  Aphe res is  and  D ia lys i s ,  13 ,  
199 -204 .  
 
Ma landa ,  R .  2008.  Conf ron t ing A f r ica ' s  hea l th  c r is i s .  New A f r i can .  
 
Mapes,  D . ,  Lopes,  A . ,  Sa taya thum,  S . ,  Mccu l loch ,  K . ,  Goodk in ,  D. ,  
Loca te l l i ,  F . ,  Fukuha ra ,  S . ,  Young,  E . ,  Ku rokawa,  K . ,  Sa i to ,  
A . ,  Bommer ,  J . ,  W o l fe ,  R. ,  He ld ,  P .  &  Po r t ,  F .  2003 .  Hea l th  
re la ted  qua l i t y  o f  l i f e  as  a  p red ica to r  o f  mor ta l i t y  and  
hosp i ta l i za t ion :  The  d ia l ys is  ou tcomes and  p rac t i ce  pa t te rns  
s tudy  (DOPPS).  Kidney In te rna t iona l ,  64 .  
 
Mar rón ,  B . ,  Remón,  C. ,  Pé rez -Fontán ,  M. ,  Qu i rós ,  P .  &  Or t íz ,  A .  
2008 .  Benef i t s  o f  p rese rv ing  res idua l  re na l  f unc t ion  in  
pe r i tonea l  d ia l ys is .  Kidney In te rna t iona l  Supp lement ,  S42 -
S51 .  
 
Mash,  B . ,  Lev i t t ,  N . ,  S teyn ,  K . ,  Zwarens te in ,  M.  &  Ro l ln ick ,  S .  2012.  
E f fec t i veness  o f  a  group  d iabe tes  educa t ion  p rogramme in  
unde rse rved  commun i t ies  in  South  A f r i ca :  p ragmat i c  c lus te r  
randomized  con t ro l  t r ia l .  BMC Fami l y  P rac t i ce ,  13 ,  126 -126 .  
 
Mathew,  T .  &  Corso ,  O.  2009.  Rev iew ar t ic le :  Ea r ly  de tec t ion  o f  
ch ron ic  k idney  d isease  in  Aus t ra l ia :  W h ich  way to  go?  
Nephro logy ,  14 ,  367 -373 .  
 
Maza i rac ,  A . ,  Groo teman,  M. ,  B lankes t i jn ,  P . ,  Lars  Penne,  E . ,  
W eerd ,  N. ,  Den Hoed t ,  C. ,  Den  Dorpe l ,  M. ,  Buskens,  E . ,  Nubé ,  
M. ,  Te r  W ee,  P . ,  W i t ,  G.  &  Bots ,  M.  2012.  D i f f e rences in  
qua l i t y  o f  l i f e  o f  hemod ia lys i s  pa t ien ts  be tween d ia l ys is  
cen te rs .  Qual i t y  o f  L i fe  Resea rch ,  21 ,  299 -307 .  
 
Mcfa r lane ,  P .  A .  2009.  More  o f  the  same:  improv ing  ou tcomes 
th rough in tens ive  hemod ia lys is .  Semina rs  in  D ia lys i s ,  22 ,  598-
602 .  
 
Mcfa r lane ,  P .  A .  2010.  Shou ld  Pa t ien ts  Remain  on  In tens ive  
Hemod ia lys i s  Rathe r  t han  Choos ing to  R ece ive  a  K idney 
T ransp lan t?  McFar lane  INTENSIVE HEMODIALYSIS OR 
KIDNEY TRANSPLANTATION? Semina rs  in  D ia l ys is ,  23 ,  516 -




Mehro t ra ,  R .  2011 .  Cho ice  o f  d ia l ys is  moda l i t y .  Kidney 
In te rna t iona l ,  80 ,  909 -911 .  
 
Merkus ,  M. ,  Jager ,  K . ,  Dekke r ,  F . ,  De  Haan,  R . ,  Boescho ten ,  E .  &  
K red ie t ,  R .  1999.  Qua l i t y  o f  l i f e  ove r  t ime in  d ia l ys i s :  The  
Nethe r lands  Coopera t i ve  S tudy  on  the  Adequacy  o f  d ia l ys i s .  
Kidney In te rna t iona l ,  56 ,  720 -728 .  
 
Meyer ,  C .  2008 .  Ou tpa t ien t  neph ro log ica l  ca re  resu l ted  in  f ewer  
dea ths  in  pa t ien ts  w i th  d iabe tes  and  CKD.  Arch  In t  Med ,  165 ,  
55 -62 .  
 
Mo ls ted ,  S . ,  P resco t t ,  L . ,  Heaf ,  J .  &  E idemak ,  I .  2007 .  Assessmen t  
and  c l in i ca l  aspects  o f  hea l th - re la ted  qua l i t y  o f  l i f e  in  d ia l ys i s  
pa t ien ts  and  p t ien ts  w i th  ch ron ic  k idney d isease .  Nephron  
C l in i ca l  P rac t i ce ,  106 ,  c24–c33  
 
Moosa,  M.  R.  &  K idd ,  M.  2006.  The  dange rs  o f  ra t ion ing d ia l ys is  
t rea tment :  The  d i l emma fac ing  a  deve lop ing coun t ry .  Kidney 
In te rna t iona l ,  70 ,  1107 -1114.  
 
More i ra ,  A .  C. ,  Caro l ino ,  E . ,  Dom ingos,  F . ,  Gaspa r ,  A . ,  Ponce ,  P .  &  
Cami lo ,  M.  E .  2013.  Nut r i t iona l  s ta tus  in f luences gene r ic  and  
d isease -spec i f i c  qua l i t y  o f  l i f e  measu res  in  haemod ia lys is  
pa t ien ts .  ESTADO NUTRICIONAL INFLUYE EN LA  CALIDAD 
DE VIDA EN PACIENTES EN HEMODIÁL ISIS APLICANDO 
CUESTIONARIOS GENÉRICOS Y ESPECÍFICO S DE LA  
ENFERMEDAD. ,  28 ,  951 -957 .  
 
Morsch ,  C. ,  Gonca lves ,  L .  &  Ba r ros ,  E .  2006.  Hea l th - re la ted  qua l i t y  
o f  l i f e  among haemod ia lys is  pa t ien ts  –  re la t ionsh ip  w i th  
c l in ica l  ind ica to rs ,  morb id i t y  and  mor ta l i t y .  Rena l  nu rs ing ,  15 ,  
498 -504 .  
 
Mucs i ,  I . ,  Kovacs ,  A . ,  Mo lna r ,  M.  &  Novak,  M.  2008.  Co -morb id i t y  
and  qua l i t y  o f  l i f e  in  ch ron ic  k idney  d isease  pa t ien ts .  
JNephro l ,  21 ,  S84-S91 .  
 
Na icker ,  S .  2003 .  End -s tage  rena l  d i sease  in  sub -Saharan  and  
Sou th  A f r i ca .  k idney In te rna t iona l ,  63 ,  S119 -S122.  
 
Na icker ,  S .  2010 .  Bu rden  o f  end -s tage  rena l  d isease  in  sub -









Naka i ,  S . ,  Masakane ,  I . ,  Ak iba ,  T . ,  I sek i ,  K . ,  W atanabe ,  Y. ,  I tam i ,  
N . ,  K imata ,  N. ,  Sh igematsu ,  T . ,  Sh inoda,  T . ,  Syo j i ,  T . ,  Syo j i ,  
T . ,  Suzuk i ,  K . ,  Tsuch ida ,  K . ,  Nakamoto ,  H. ,  Hamano ,  T . ,  
Marubayash i ,  S . ,  Mor i ta ,  O. ,  Morozumi ,  K . ,  Yamaga ta ,  K . ,  
Yamash i ta ,  A . ,  Waka i ,  K . ,  W ada,  A .  &  Tsubak iha ra ,  Y .  2007.  
Ove rv iew o f  regu la r  d ia l ys i s  t rea tment  i n  Japan (as  o f  31  
December  2005 ) .  Therapeut i c  Apheres is  And Dia lys is :  Of f i c ia l  
Pee r -Rev iewed  Jou rna l  Of  The  In te rna t iona l  Soc ie t y  Fo r  
Apheres is ,  The  Japanese  Soc ie t y  Fo r  Apheres is ,  The  
Japanese  Soc ie ty  Fo r  D ia l ys i s  The rapy ,  11 ,  411 -441 .  
 
Ng ,  B .  L .  &  Anpa lahan,  M.  2011.  Managemen t  o f  ch ron ic  k idney 
d isease  in  the  e lde r l y .  In te rna l  Med ic ine  Jou rna l ,  41 ,  761 -768 .  
 
N issenson ,  A .  &  F ine ,  R.  2008 .  Handbook o f  d ia lys is  the rapy ,  
Ph i lade lph ia ,  Saunders  E lsev ie r .  
 
NKF.  2008.  Most  peop le  w i th  CKD a re  no t  on  d ia l ys i s  [On l ine ] .  
Medscape .   [Accessed  2008] .  
 
Ogata ,  H . ,  Ko iwa,  F . ,  K inugasa ,  E .  &  Ak izawa ,  T .  2007 .  CKD -MBD:  
impac t  on  managemen t  o f  k idney  d isease .  Cl in ica l  and  
Expe r imenta l  Neph ro logy ,  11 ,  261 -268 .  
 
Okpech i ,  I . ,  Rayne r ,  B .  L .  &  Swanepoe l ,  C.  2012.  Pe r i to nea l  d ia l ys is  
i n  Cape Town,  South  A f r ica .  Per i tonea l  D ia l ys i s  In te rna t iona l :  
Jou rna l  Of  The  In te rna t iona l  Soc ie ty  Fo r  Pe r i tonea l  D ia l ys i s ,  
32 ,  254 -260 .  
 
Okpech i ,  I .  G. ,  N th i te ,  T .  &  Swanepoe l ,  C.  R .  2013 .  Hea l th - re la ted  
qua l i t y  o f  l i f e  in  pa t ien ts  on  hemod ia lys i s  and  pe r i tonea l  
d ia l ys i s .  Saud i  Jou rna l  Of  K idney D iseases And 
T ransp lan ta t ion :  An  Of f i c ia l  Pub l i ca t ion  Of  The  Saud i  Cente r  
Fo r  Organ  T ransp lan ta t ion ,  Saud i  Arab ia ,  24 ,  519-526 .  
 
Okpech i ,  I .  G. ,  Swanepoe l ,  C.  R.  &  Rayner ,  B .  L .  2012 .  Outcomes 
o f  ra t ion ing d ia l ys i s  therapy in  b iopsy -p roven  end -s tage  rena l  
d isease  in  South  A f r i ca .  Jou rna l  o f  Neph ro logy ,  25 ,  551 -557 .  
 
O l i ve i ra ,  C .  M.  C. ,  Costa ,  S .  P . ,  Cos ta ,  L .  C. ,  P inhe i ro ,  S .  M. ,  
Lace rda ,  G .  A .  &  Kub rus ly ,  M.  2012 .  Dep ress ion  in  d ia l ys i s  
pa t ien ts  and  i t s  assoc ia t ion  w i th  nu t r i t iona l  markers  and  
qua l i t y  o f  l i f e .  Journa l  o f  Neph ro logy ,  25 ,  954 -961 .  
 
Page ls ,  A .  A . ,  Söde rkv is t ,  B .  K . ,  Med in ,  C. ,  Hy lander ,  B .  &  He iwe,  
S .  2012 .  Hea l th - re la ted  qua l i t y  o f  l i f e  in  d i f f e ren t  s tages  o f  
ch ron ic  k idney  d isease  and  a t  in i t ia t ion  o f  d ia l ys is  t rea tmen t .  




Park ,  H.  C. ,  Yoon,  H.  B . ,  Son ,  M.  J . ,  Jung ,  E .  S . ,  Joo ,  K .  W . ,  Ch in ,  
H .  J . ,  Oh ,  K .  H. ,  L im,  C.  S . ,  K im,  Y .  S . ,  Ahn ,  C. ,  Han ,  J .  S . ,  
K im,  S . ,  Hahm,  B .  J .  &  Oh,  Y.  K .  2010 .  Dep ress ion  and  hea l th -
re la ted  qua l i t y  o f  l i f e  in  ma in tenance  hemod ia lys is  pa t ien ts .  
Cl in i ca l  Neph ro logy ,  73 ,  374 -380 .  
 
Peng,  Y . -S . ,  Ch iang ,  C. -K . ,  Hung,  K . -Y . ,  Chang,  C. -H . ,  L in ,  C . -Y. ,  
Yang,  C. -S . ,  Chen,  T . -W . ,  Hs ia ,  C. -C . ,  Chen ,  D . -L . ,  Hsu ,  W . -
D . ,  Chang,  C. -F . ,  W u,  K . -D . ,  L in ,  R . -P . ,  Tsa i ,  T . -J .  &  Chen ,  
W . -Y.  2010.  Compar ison  o f  se l f - repo r ted  hea l th - re la ted  
qua l i t y  o f  l i f e  be tween  Ta iwan  hemod ia lys i s  and  pe r i tonea l  
d ia l ys i s  pa t ien ts :  a  mu l t i - cen te r  co l labo ra t i ve  s tudy.  Qua l i t y  o f  
L i fe  Resea rch ,  20 ,  399 -405 .  
 
Pe rsy,  V .  P . ,  Remuzz i ,  G. ,  Pe r i co ,  N . ,  Benghanem Gharb i ,  M. ,  Adu ,  
D . ,  Jha ,  V . ,  R i zv i ,  A . ,  Ben  Ammar ,  M. ,  Fongo ro ,  S .  &  De Broe ,  
M.  E .  2010 .  P reven t ion  and  T ransp lan ta t ion  in  Ch ron ic  K idney 
D isease :  W hat  I s  Ach ievab le  in  Emerg ing Coun t r ies?  Nephron  
C l in i ca l  P rac t i ce ,  115 ,  c122 -c132 .  
 
P i t che r ,  G.  J . ,  Bea le ,  P .  G. ,  Bowley ,  D.  M. ,  Hahn,  D.  &  Thomson,  
P .  D .  2006 .  Ped ia t r ic  rena l  t ransp lan ta t ion  in  a  South  A f r i can  
teach ing hosp i ta l :  A  20 -year  perspect i ve .  Ped ia t r i c  
T ransp lan ta t ion ,  10 ,  441 -448 .  
 
Po r to lés ,  J . ,  Go r r i z ,  J .  L . ,  Rub io ,  E . ,  De  A lva ro ,  F . ,  Ga rc ía ,  F . ,  
A lvarez -Ch ivas ,  V . ,  A randa,  P .  &  Mar t inez -Caste lao ,  A .  2013.  
The  deve lopmen t  o f  anemia  is  assoc ia ted  to  poo r  p rognos is  in  
NKF/KDOQI  s tage  3  ch ron ic  k idney d isease .  BMC Nephro logy ,  
14 ,  2 -2 .  
 
Pozo ,  M.  E . ,  Leow,  J .  J . ,  Groen ,  R .  S . ,  Kamara ,  T .  B . ,  Hardy ,  M.  A .  
&  Kushne r ,  A .  L .  2012 .  An  ove rv iew o f  rena l  rep lacement  
therapy and  hea l th  ca re  pe rsonne l  de f i c ienc ies  in  sub -
Saharan  A f r ica .  Transp lan t  I n te rna t iona l ,  25 ,  652-657 .  
 
P r ice ,  C .  2003 .  Resou rces  fo r  p lann ing pa l l ia t i ve  and  end  o f  l i f e  
care  fo r  pa t ien ts  w i th  k idney d isease .  Nepphro logy  nu rs ing  
jou rna l ,  30 ,  649 -664 .  
 
R i t z ,  E .  2008 .  Can we amer l io ra te  qua l i t y  o f  l i f e  in  ch ron ic  k idney 
d isease?  The  neph ro log is t ' s  po in t  o f  v iew.  JNephro l ,  21 ,  S9-
S11 .  
 
Rod r igues  F ruc tuoso ,  M. ,  Cast ro ,  R. ,  O l i ve i ra ,  I . ,  P ra ta ,  C .  &  T . ,  M.  
2011 .  Qua l i t y  o f  l i f e  in  ch ron ic  k idney  d isease .  Nef ro log ia  31 ,  






Saban,  K .  L . ,  S t roupe ,  K .  T . ,  Bryan t ,  F .  B . ,  Reda,  D .  J . ,  B rown ing,  
M.  M.  &  Hynes,  D .  M.  2008.  Compar ison  o f  hea l th - re la ted  
qua l i t y  o f  l i f e  measu res  fo r  ch ron ic  rena l  f a i lu re :  qua l i t y  o f  
we l l -be ing sca le ,  sho r t - f o rm -6D,  and  the  k idney d isease  
qua l i t y  o f  l i f e  ins t rument .  Qua l i t y  o f  L i fe  Resea rch ,  17 ,  1103-
1115 .  
 
Sa fa r ine jad ,  M.  R.  2009 .  The  ep idem io logy  o f  adu l t  ch ron ic  k idney 
d isease  in  a  popu la t ion -based  s tudy  in  I ran :  p reva lence  and  
assoc ia ted  r isk  fac t o rs .  Journa l  o f  Neph ro logy ,  22 ,  99 -108 .  
 
San tos ,  P . ,  Dahe r ,  E . ,  S i l va ,  G. ,  L ibo r io ,  A .  &  Ke r r ,  L .  2009 .  Qua l i t y  
o f  l i f e  assessment  among haemod ia lys is  pa t ien ts  in  a  s ing le  
cen te r :  a  2 -yea r  fo l low-up .  Qua l i t y  o f  L i fe  Research ,  18 ,  541-
546 .  
 
Sch ieppat i ,  A .  &  Remuzz i ,  G.  2005.  Ch ron ic  rena l  d iseases as  a  
pub l ic  hea l th  p rob lem:  Ep idem io logy ,  soc ia l ,  and  economic  
imp l i ca t ions .  Kidney In te rna t iona l  Supp lemen t ,  S7 -S10.  
 
Se rbe r ,  E .  R.  &  Rosen,  R .  K .  2010.  Qua l i ta t i ve  Resea rch  P rov ides  
Ins igh t  in to  Quant i ta t i ve  Qua l i t y  o f  L i f e  Measu rement .  Pac ing  
and  C l in ica l  E lec t rophys io logy ,  33 ,  253 -255 .  
 
Seve r ,  M.  S .  2006.  L i v ing un re la ted -commerc ia l -k idney  
t ransp lan ta t ion :  when the re  is  no  chance  to  su rv i ve .  Ped ia t r ic  
Neph ro logy  (Be r l in ,  Ge rmany) ,  21 ,  1352 -1356.  
 
Sha f i ,  S . ,  Sa rac ,  E .  &  T ran ,  H .  2012 .  Ambu la to ry  b lood  p ressure  
mon i to r ing in  pa t ien ts  w i th  c h ron ic  k idney d isease  and  
res is tan t  hype r tens ion .  Journa l  O f  C l in ica l  Hype r tens ion  
(Greenw ich ,  Conn. ) ,  14 ,  611 -617 .  
 
Sh im,  Y .  T . ,  Lee ,  J . ,  Toh ,  M.  P .  H .  S . ,  Tang,  W .  E .  &  Ko,  Y.  2012.  
Hea l th - re la ted  qua l i t y  o f  l i f e  and  g lycaem ic  con t ro l  in  pa t ien ts  
w i th  Type  2  d iabe tes  me l l i tus  in  S ingapo re .  Diabet i c  Med ic ine :  
A  Jou rna l  Of  The  B r i t i sh  D iabe t ic  Assoc ia t ion ,  29 ,  e241 -e248.  
 
Shu -Fen,  N.  &  I -Chuan,  L .  2005 .  Qua l i t y  o f  l i f e  o f  pa t ien ts  hav ing 
rena l  rep lacement  t herapy .  Jou rna l  o f  advanced nurs ing ,  51 ,  
15 -21 .  
 
S i l ve rs te in ,  D .  M.  2009.  In f lammat ion  in  ch ron ic  k idney  d isease :  
ro le  in  the  p rogress ion  o f  rena l  and  card iovascu la r  d isease .  
Ped ia t r i c  Neph ro logy ,  24 ,  1445-1452 .  
 
Snyde r ,  J .  J . ,  Kas iske ,  B .  L . ,  G i lbe r tson ,  D.  T .  &  Co l l ins ,  A .  J .  2002 .  
A  compar i son  o f  t ransp lan t  ou tcomes in  pe r i tonea l  and  




Spar r ing,  V . ,  Nys t röm,  L . ,  W ah ls t röm,  R. ,  Jonsson,  P .  M. ,  Östman,  
J .  &  Bu rs t röm,  K .  2013.  D iabe tes  du ra t ion  and  hea l th - re la ted  
qua l i t y  o f  l i f e  in  ind iv idua ls  w i th  onse t  o f  d iabe tes  in  t he  age  
g roup  15 -34  yea rs  -  a  Swed ish  popu la t ion -based s tudy  us ing 
EQ-5D.  BMC Pub l i c  Hea l th ,  13 ,  1 -11 .  
 
S tan ley,  M.  2010.  Pe r i tonea l  d ia l ys i sve rsushaemod ia lys i s  (adu l t ) .  
Nephro logy ,  15 ,  S24 -S31 .  
 
S tenv inke l ,  P .  2010 .  Chron ic  k idney d is ease :  a  pub l ic  hea l th  p r io r i t y  
and  ha rb inge r  o f  p rematu re  ca rd iovascu la r  d i sease .  Jou rna l  o f  
In te rna l  Med ic ine ,  268 ,  456-467 .  
 
Sue t -Ch ing  Luk ,  W .  2003.  The  HRQoL o f  rena l  t ransp lan t  pa t ien ts .  
Jou rna l  o f  c l i n i ca l  nurs ing ,  13 ,  201-209 .  
 
Tadde i ,  S . ,  Nam i ,  R. ,  B runo ,  R.  M. ,  Quat r in i ,  I .  &  Nut i ,  R .  2011.  
Hype r tens ion ,  le f t  ven t r i cu la r  hype r t rophy  and  ch ron ic  k idney 
d isease .  Hear t  Fa i lu re  Rev iews,  16 ,  615-620 .  
 
Ta j ima,  R. ,  Kondo,  M. ,  Ka i ,  H. ,  Sa i to ,  C . ,  Okada,  M. ,  Takahash i ,  H. ,  
Do i ,  M. ,  Tsu ruoka ,  S .  &  Yamagata ,  K .  2010.  Measu rement  o f  
hea l th - re la ted  qua l i t y  o f  l i f e  in  pa t ien ts  w i th  chron ic  k idney  
d isease  in  Japan  wi th  Eu roQo l  (EQ -5D) .  Cl in ica l  and  
Expe r imenta l  Neph ro logy ,  14 ,  340 -348 .  
 
Ten to r i ,  F .  &  Mapes,  D .  L .  2010 .  Hea l th -Re la ted  Qua l i t y  o f  L i f e  and  
Depress ion  among Pa r t ic ipan ts  in  the  DOPPS:  Pred ic to rs  and  
Assoc ia t ions  w i th  C l in i ca l  Outcomes.  Semina rs  in  D ia lys is ,  23 ,  
14 -16 .  
 
Th i l l y ,  N . ,  Bo in i ,  S . ,  Kess le r ,  M. ,  B r iançon ,  S .  &  F r imat ,  L .  2009 .  
Ch ron ic  k idney  d isease :  app rop r ia teness  o f  the rapeu t i c  
managemen t  and  assoc ia ted  fac to rs  in  the  AVENIR s tudy.  
Jou rna l  o f  Eva lua t ion  in  C l in ica l  P rac t ice ,  15 ,  121 -128 .  
 
T immers ,  L . ,  Thong,  M. ,  Dekker ,  F .  W . ,  Boeschoten ,  E .  W . ,  
He i jmans,  M. ,  R i jken ,  M. ,  W e inman ,  J .  &  Kap te in ,  A .  2008 .  
I l lness  pe rcep t ions  in  d ia l ys i s  pa t ien ts  and  the i r  assoc ia t ion  
w i th  qua l i t y  o f  l i f e .  Psycho logy  &  Hea l th ,  23 ,  679 -690 .  
 
Tomonaga,  Y . ,  R isch ,  L . ,  Szucs ,  T .  D .  &  Ambueh l ,  P .  M.  2013.  The  
P reva lence  o f  Ch ron ic  K idney D isease  in  a  P r im ary  Ca re  
Se t t ing:  A  Swiss  Cross -Sec t iona l  S tudy.  Plos  One,  8 ,  1 -8 .  
 
Tong,  A . ,  Sa insbury ,  P . ,  Chadban ,  S . ,  W a lke r ,  R.  G. ,  Har r is ,  D .  C. ,  
Ca r te r ,  S .  M. ,  Ha l l ,  B . ,  Hawley ,  C .  &  Cra ig ,  J .  C .  2009.  
Pa t ien ts '  Expe r iences  and  Perspec t i ves  o f  L i v ing W ith  CKD.  




Trbo jev ic ,  J . ,  Nes ic ,  D. ,  S to j im i rov ic ,  B .  &  V idosava ,  N.  1998.  
Qua l i t y  o f  l i f e  o f  end  s tage  rena l  f a i lu re  pa t ien ts  rece iv ing 
con t inuous ambu la to ry  pe r i tonea l  d ia l ys i s .  Facta  
Un ive rs i ta t is :  Med ic ine  and  b io logy . ,  5 ,  64 -68 .  
 
T rev ino -Bece r ra ,  A .  &  Ma imone,  M.  2001.  Pe r i tonea l  d ia l ys i s  in  the  
deve lop ing wor ld :  The  Mex ican  Sena r io .  Ar t i f i c ia l  o rgans,  26 ,  
750 -752 .  
 
Un ruh ,  M.  2006.  Measur ing  and  mon i to r ing hea l th - re la ted  qua l i t y  o f  
l i f e  among pa t ien ts  w i th  ch ro n ic  k idney  d isease .  US Rena l  and  
Gen i to -Ur ina ry  D isease ,  8 -10 .  
 
Un ruh ,  M. ,  Newman ,  A . ,  La r i ve ,  B . ,  Amanda Dew,  M. ,  M isku l in ,  D. ,  
Greene,  T . ,  Beddhu ,  S . ,  Rocco ,  M. ,  Kusek,  W .  &  Meye r ,  B .  
2008 .  The  in f luence  o f  age  on  changes  in  Hea l th -Re la ted  
Qua l i t y  o f  L i f e  over  th ree  yea rs  in  a  coho r t  unde rgo ing Jou rna l  
o f  the  Amer ican  Ger ia t r ics  Soc ie ty ,  56 ,  1608 -1617.  
 
Van  Den Heeve r ,  A .  M.  2012.  The  ro le  o f  insu rance  in  the  
ach ievemen t  o f  un iversa l  cove rage  wi th in  a  deve lop ing  
count ry  con tex t :  Sou th  A f r ica  as  a  case  s tu dy.  BMC Pub l ic  
Hea l th ,  12  Supp l  1 ,  S5 -S5.  
 
Vanho lder ,  R.  C .  &  R ingo i r ,  S .  M.  1992.  Adequacy o f  d ia l ys is :  a  
c r i t i ca l  ana lys i s .  Kidney In te rna t iona l ,  42 ,  540 -558 .  
 
W h i te ,  S . ,  Chadban,  S . ,  Jan ,  S . ,  Chapman ,  J .  &  Cass ,  A .  2008.  How 
can  we ach ieve  g loba l  equ i t y  in  p rov is ion  o f  rena l  rep lacement  
therapy?  Bu l le t i n  o f  the  Wor ld  Hea l th  Organ iza t ion ,  86 ,  161 -
240 .  
 
W HO.  2012.  Co re  s l ides .  W or ld  Hea l th  Organ iza t ion ,  HIV  
Depar tmen t .  
 
W o l fgang,  W . ,  G lynn ,  R. ,  Lev in ,  R. ,  Owen,  W .  &  Avo rn ,  J .  2001 .  
La te  re fe r ra l  and  moda l i t y  cho ice  in  end  s tage  rena l  d i seases.  
Kidney In te rna t iona l ,  60 ,  1547 -1554 .  
 
W r igh t  Nunes,  J .  A . ,  W a l ls ton ,  K .  A . ,  Eden ,  S .  K . ,  Sh in tan i ,  A .  K . ,  
I k i z le r ,  T .  A .  &  Cavanaugh ,  K .  L .  2011 .  Assoc ia t ions  among 
pe rce ived  and  ob jec t i ve  d i sease  knowledge and  sa t i s fac t ion  
w i th  phys ic ian  commun ica t ion  in  pa t ien ts  w i th  ch ron ic  k idney 
d isease .  Kidney In te rna t iona l ,  80 ,  1344 -1351.  
 
Zhang,  A . -H. ,  Cheng,  L . -T . ,  Zhu ,  N . ,  Sun ,  L . -H .  &  W ang,  T .  2007 .  
Compar i son  o f  qua l i t y  o f  l i f e  and  causes  o f  hosp i ta l i za t ion  
be tween hemod ia lys i s  and  pe r i tonea l  d ia l ys is  pa t ien ts  in  




Zsom,  L . ,  Zsom,  M. ,  Fu lop ,  T .  &  F lessne r ,  M.  F .  2008 .  T rea tment  
T ime ,  Chron ic  In f lammat ion ,  and  Hemodynamic  S tab i l i t y :  The  
Ove r looked  Pa ramete rs  in  Hemod ia lys i s  Quant i f i ca t ion .  























































































   Page  
 
Append ix  A :  Exper imenta l  consen t  fo rm             137  
   
Append ix  B :  Quest ionna i re :  ch ron ic  d ia l ys is  pa t ien ts      140  
 
Append ix  C:  Qua l i t y  o f  l i f e  survey        144  
 
Append ix  D:  B iochemica l  and  c l in ica l  assessmen t     150  
 
























Appendix  A:  Exper imenta l  consent  form  
 
QUALITY OF L IFE OF CHRONIC DI ALYSIS P ATIENTS  
 
 Resea rche r :  Chevon Lee  C la rk  
                               Contac t  number :  0 767143300  
 
Dear  Research Part ic ipant  
 
You  a re  inv i ted  to  pa r t ic ipa te  in  a  resea rch  s tudy .  Th is  in fo rmat ion  
lea f le t  w i l l  he lp  you  dec ide  on  whethe r  you  wou ld  want  to  
pa r t i c ipa te .  Be fo re  you  agree  to  take  par t ,  you  shou ld  fu l l y  
unde rs tand  wha t  is  invo lved  in  th i s  s tudy .  Yo u shou ld  no t  agree  to  
pa r t i c ipa te  un less  you  a re  comp le te l y  sa t is f i ed  w i th  a l l  p rocedu res  
o f  the  s tudy.  
 
In format ion on the  s tudy:  
 
Sc ien t i f i c  innova t ions  a long wi th  the  deve lopmen t  o f  rena l  
rep lacement  the rapy  ( inc lud ing  d ia l ys is  and  t ransp lan ta t ion )  have  
made i t  poss ib le  to  p ro long the  l i ves  o f  pa t ien ts  w i th  end  s tage  
k idney d isease  (ESKD).  
 
End  s tage  k idney  d isease  is  a  ch ron ic  i l lness  w i th  p ro found  e f fec ts  
on  a  pa t ien t ’ s  l i f e ,  w i th  ser ious  phys ica l ,  menta l  and  f inanc ia l  
imp l i ca t ions  fo r  the  ind iv idua l ,  f ami ly  and  commun i t y .  
 
Hea l th  re la ted  qua l i t y  o f  l i f e  (HRQOL)  is  an  impor tan t  and  
po ten t ia l l y  ove r looked  component  o f  the  d i sease  expe r ience  o f  
ch ron ic  d ia l ys is  pa t ien ts .  
 
Qua l i t y  o f  l i f e  measures  summar ize  peop le ’ s  sub jec t i ve  expe r iences  
rega rd ing hea l th  and  d isease ;  i t  i s  a  concept  tha t  exp resses  the  
ex ten t  to  wh ich  the  d isease  l im i t s  a  pe rson ’s  capac i t y  to  lead  a  
“no rma l ”  l i f e .  
 
Th is  s tudy  a ims  a t  inves t iga t ing  the  HRQOL o f  ch ron ic  d ia l ys is  
pa t ien ts  in  re la t ion  to  c l in ica l  ou tcomes  and  pa t ien ts  knowledge  o f  
ESKD.  
 
Recogn iz ing the  impact  o f  HRQOL wi l l  enab le  c l in ic ians  (such  as  
k idney spec ia l i s ts  and  o the r  p rac t i t ione rs )  to  be t te r  manage  
pa t ien ts  and  improve  ou tcomes on  d ia l ys i s  and  u l t imate ly  and  most  
impor tan t l y  lead  the  way to  improv ing the  we l l -be ing o f  our  d ia l ys is  








What  are  you required to  do dur ing  the  s tudy?  
 
I f  you  dec ide  to  take  par t  in  the  s tudy ,  you  wi l l  be  requested  to  do  
the  fo l lowing :  
 
  To  s ign  th is  i n fo rmed consent  f o rm  
 
  To  comp le te  a  ch ron ic  d i a l ys is  pa t ien t  ques t ionna i re ,  th i s  
cons is ts  o f  comp le t ing you r  pe rsona l  de ta i l s ,  your  med ica l  and  
fami l y  h is to ry  and  you r  unde rs tand ing on  the  management  o f  
you r  d isease .  The  un i t  coo rd ina to r  o r  resea rche r  may ass is t  
you  in  comp le t ing the  pe rsona l  in fo rmat ion .  The  ques t ionna i re  
cons is ts  o f  4  pages and  wi l l  take  app rox ima te ly  10  m inu tes  to  
comple te .  
 
  To  comp le te  a  qua l i t y  o f  l i f e  su rvey ,  th i s  i s  based  on  the  
K idney D isease  Qua l i t y  o f  L i f e  Sho r t  Form  (KDOQI :  SF -36 )  
wh ich  was deve loped  to  take  in to  accoun t  pa r t i cu la r  conce rns  
o f  pa t ien ts  w i th  k idney  d iseases  and  ESKD.  I t  i s  a  
mu l t id imens iona l ,  re l iab le  and  va l ida ted  ques t ionna i re  
spec i f i ca l l y  des igned fo r  d ia l ys i s  pa t ien ts .  The  quest ionna i re  
cons is ts  o f  6  pages o f  sho r t  ques t ions  and  wi l l  take  
app rox ima te ly  15  m inu tes  to  comp le te .  
 
  You r  b lood  resu l t  tes t s  w i l l  be  co l lec ted  w i th in  30  days  o f  you  
comple t ing the  quest ionna i re ,  by the  resea rche r .  No  ex t ra  
b lood  tes ts  w i l l  be  taken ,  on ly  your  rou t ine  b lood  tes t  resu l ts  
as  p rescr ibed  by  your  doc to r  w i l l  be  used  fo r  th e  research  
p ro jec t .  
 
The  quest ionna i res  used  in  th i s  resea rch  p ro jec t  w i l l  on ly  need to  
be  comp le ted  once .  Some quest ions  asked  may be  o f  a  sens i t i ve  
na tu re .  
 
What  are  the  r isks  assoc ia ted  w i th  the  research pro ject?  
 
The re  a re  no  r i sks  assoc ia ted  w i th  the  resea rch  p ro jec t ,  on ly  you r  
rou t ine  b lood  resu l t s  w i l l  be  used ,  no  add i t iona l  b lood  tes ts  w i l l  be  
taken .  You r  d ia lys i s  p resc r ip t ion  w i l l  rema in  the  same and in  
acco rdance  to  you r  doc to r ’s  p rescr ip t ion .  A l l  o f  you r  in fo rma t ion  
supp l ied  w i l l  be  kep t  con f iden t ia l .  You r  iden t i t y  w i l l  on ly  be  known 
to  the  resea rche r .  In fo rmat ion  supp l ied  w i l l  be  coded by  means o f  
a  numer ica l  va lue  to  p ro tec t  you r  iden t i t y .  You r  iden t i t y  w i l l  no t  be  
revea led  du r ing o r  even  a f te r  t he  s tudy .  
 
What  are  your  r ights  as  a  par t ic ipant  in  th is  s tudy?  
 
You r  pa r t i c ipa t ion  in  th is  s tudy  is  en t i re l y  vo lun ta ry .  You  have  a  
r i gh t  to  w i thd raw a t  any  s tage  wi thou t  any  pena l t y  o r  f u tu re  
d isadvan tage .  You  wi l l  no t  need  to  p rov ide  any  reason /s  fo r  you r  
139 
 
dec is ion  to  w i thd raw f rom the  s tudy .  You r  w i thd rawa l  w i l l  in  no  way 
in f luence  your  con t inued  ca re  and  re la t ionsh ip  w i th  the  hea l th  ca re  
team.   
 
What  are  the  potent ia l  benef i ts  tha t  may come from the  s tudy?  
 
By  par t i c ipa t ing  in  th is  resea rch  p ro jec t  you  a re  con t r ibu t ing 
towards  es tab l i sh ing more  knowled ge in  the  hea l thca re  indus t ry  on  
hea l th  re la ted  qua l i t y  o f  l i f e  and  lead ing the  way to  improv ing the  
we l l -be ing  o f  d ia lys i s  pa t ien ts  and  op t im iz ing  d ia l ys is  the rapy .  
 
You r  co -ope ra t ion  and  pa r t ic ipa t ion  in  t he  s tudy w i l l  be  g rea t l y  
app rec ia ted .  P lease  s ign  undernea th  in fo rmed consent  i f  you  agree  
to  pa r t ic ipa te  in  the  s tudy.  
 
In formed consent  
 
I  he reby  con f i rm tha t  I  have  been  adequate ly  in fo rmed  by  the  
researche r /un i t  coo rd ina to r  about  the  na tu re ,  conduc t ,  bene f i t s  and  
r i sks  o f  the  s tudy .  I  have  a lso  rece i ved ,  read  and  unde rs tood  the  
above  wr i t ten  in fo rmat ion .  I  am aware  tha t  the  resu l t s  o f  the  s tudy,  
i nc lud ing  pe rsona l  de ta i ls  rega rd ing my age ,  hea l th  s ta tus ,  med ica l  
h is to ry ,  t rea tment  and  qua l i t y  o f  l i f e  w i l l  be  anonymous ly  p rocessed 
in to  a  resea rch  repo r t ,  the re fo re  I  g i ve  consent  to  the  researche r  to  
access  my med ica l  reco rd  in fo rmat ion  and  to  use  the  in fo rmat ion  
needed in  th is  s tudy .  I  unde rs tand  my pa r t i c ipa t ion  is  vo lun ta ry  and  
tha t  I  may,  a t  any  s tage ,  w i thou t  p re jud ice ,  w i thdraw my consen t  
and  pa r t i c ipa t ion  in  the  s tudy .  I  have  had  su f f i c ien t  oppo r tun i t y  to  
ask  quest ions  and  have  rece ived  sa t is fac to ry  answers  to  my 




Pa r t i c ipan t  name 
 
_____________________                     ____________________  
Pa r t i c ipan t  s igna tu re                             Da te  
 
 
The  research  p ro jec t  and  in fo rmed consen t  was exp la ined  to  be  by :  
 
 
______________________________                
Researche r  /  Un i t  coo rd ina to r  name         
 
______________________________         __________________  






Appendix  B:   
 
Quest ionna i re :  Chron ic  d ia l ys is  pa t ien ts  
 
QUALITY OF L IFE OF CHRONIC DI ALYSIS P ATIENTS  
 
Researche r :  Chevon  C la rk  
Pat ient  de ta i ls                                                                                     
 
Name:  ___________________________ _________  
 
Age :  ______________________________________  
 
Sex:  ______________________________________  
 
Race :  _____________________________________  
 
Occupat ion :  ________________________________  
 
Employment  s ta tus:  f u l l - t ime  /  pa r t - t ime /  se l f -emp loyed  /  re t i red  
/  unemp loyed  
 
Do you l i ve  a lone:  Yes  /  No  
 
Do you par t ic ipate  in  any ac t iv i t ies:  Yes  /  No  
 
I f  yes  p lease  spec i f y :  __________________ ________________  
                               (Spo r t s  /  hobb ies  /  commun i t y  ac t i v i t ies )  
 
Do you have any hab i ts ,  such as  smoking,  dr ink ing a lcohol?      
 
Yes  /  No  
 
How  far  aw ay do you l i ve  f rom the  renal  un i t?  
 
0  –  10km 11  –  20  km   21  –  30  km    31  –  40  km   41  –  50  km    
 
G rea te r  than  50km           
 
Spi r i tua l :  
 
Re l ig ion :  ___________________________________  
 
How wou ld  desc r ibe  you r  re la t ionsh ip  w i th  you r  God?  
 







Fami ly medica l  h is tory  
 
 Yes  No 
Has any immediate  fami ly member  ( fa ther ,  mother ,  
brother ,  s is ter )  suf fe red  f rom:  
  
Hype r tens ion                                                          
Hea r t  cond i t ions                                                        
D iabe tes                                                                
K idney  cond i t ions                                                  
 
P revious  medica l  h is tory  
 
 Yes  No 
Do you have any o f  the  fo l low ing medica l  
condi t ions:  
  
D iabe tes    
Hype r tens ion      
Do  you  take  b lood  p ressu re  tab le t s?    
Hea r t  cond i t ions    
 
Development  o f  k idney impairment  
 
 Yes  No 
W ere  you  in fo rmed about  k idney  fa i l u re  p r io r  to  
deve lop ing k idney fa i lu re?    
  
I f  yes ,  we re  you  aware  o f  how to  manage your  k idney  
impa i rmen t /damage  and  to  s low i t s  p rogress ion  to  
advanced k idney d isease /end  s tage  k idney  d isease  
(ESKD) and  d ia l ys i s  and  to  reduce  and  manage the  
assoc ia ted  comp l ica t ions  wh ich  occu r  w i th  ESKD?  
  
D id  you  take  pa r t  i n  a  p re -end  s tage  k idney  d isease  
p rogram? 
  
D id  you  pa r t ic ipa te  in  any  suppor t  groups o f fe red?      
I f  yes ,  d id  you  fee l  tha t  t hese  meet ings  were  
benef i c ia l?  
  
Do  you  have  suppo r t  f rom your  f ami l y  and  f r iends?    
Do  you  fee l  tha t  educa t ing a  pe rson  about  k idney  
fa i lu re  is  benef i c ia l  p r io r  to  deve lopment  o f  k idney  
fa i lu re?     
  
Do  fee l  enough  awareness  i s  c rea ted  about  k idney  
fa i lu re?  
  
 
Trea tment  o f  k idney fa i lure  
 
W hen d id  your  k idney  fa i lu re  s ta r t?     
________________________  
 





W hat  do  you  th ink  i s  the  cause  o f  you r  d i sease? 
________________________  
 
Have  you  been  adm i t ted  in to  hosp i ta l  w i th in  the  las t  3  mon ths?  
____________ ____________  
 
W hen you  f i r s t  s ta r ted  d ia l ys i s  d id  you :   
 
Accep t  you r  k idney  fa i lu re  o r  we re  you  in  den ia l?  
 
I f  on hemodia lys is :  
 
How  of ten do  you a t tend dia l ys is?    
 
1xweek    2xweek      3xweek   4x  week    More  than  4  t imes  
 
How  long is  your  haemodia l ys is  sess ion? 
 
2  hou rs  3  hou rs     4  hou rs     5  hou rs  
 
Are  you sa t is f ied w i th  the  t ime you come for  d ia lys is?  
 
Yes /  No  
 
Were you a lw ays on  hemodia lys is  and never  on per i toneal  
d ia lys is?      
 
Yes  /  No  
 
How many tempora ry  ca the te rs  have  you  had?      _______  
 
How many pe rmanen t  ca the te rs  have  you  had?      _______  
   
How many f is tu las  have  you  had?                         _______  
 
How many g ra f ts  have  you  had?                          _______  
 
I f  on per i tonea l  d ia lys is :  
 
Are  you on:  
 
Cont inuous ambu la to ry  pe r i tonea l  d ia l ys i s  (CAPD) o r   
 
Au tomated  pe r i tonea l  d ia l ys is  (APD)  
 
How  many exchanges  do you do da i ly?      
 




Have you ever  had  per i ton i t is?    Yes  /  No  
 
I f  yes ,  how  man y t imes in  the  las t  year?  _________  
 
How  of ten do  you see  your  doctor?  
 
Eve ry mon th  Eve ry 3 rd  month   Eve ry 6 th  mon th   Yea r l y   
 
On ly  when I  have  a  p rob lem  
 
How  of ten do  you vis i t  your  d ia lys is  uni t?  
 
Eve ry mon th    Eve ry 3 rd  month   Eve ry  6 t h  month  Yea r l y  
 
On ly  when I  have  a  p rob lem  
 




Management  o f  your  d isease  
 
 Yes  No 
Are  you aw are  o f  how  to  manage your  k idney fa i lure ,  w i th  regard 
to:  
F lu id  in take  “ the  amoun t  o f  f lu id  you  a re  a l lowed”    
D ie ta ry  a l lowances  “ the  food  you  a re  a l lowed to  ea t ”              
I s  you r  d ie t  and  f lu id  in take  f ree  o f  ma jo r  res t r i c t ions?    
Anaemia  management  “you r  EPO and  i ron ”          
Ca rd iovascu la r  management  “ look ing  a f te r  you r  hear t ”    
Bone d isease  “ tak ing ca re  o f  your  bones ”    
Do  you  take  phospha te  b inde rs?    
Tak ing ca re  o f  you r  access    
Adequate  d ia l ys is    
Do  you  know what  med ica t ions  you  a re  tak ing and  why you  
take  them?    
  
Do you  know how to  p reven t  and  manage  comp l ica t ions  
assoc ia ted  w i th  k idney  fa i lu re?                                         
  
 Yes  No 
W ere  you  p resen ted  and  in fo rmed  abou t  a l l  your  t rea tment  
op t ions?              
  
W ere  you  in fo rmed about  a  non -d ia l ys i s ,  med ica l  t rea tmen t  
on ly  op t ion?   
  
D id  you  choose  you r  t rea tment?                                                                        
A re  you  sa t i s f ied  w i th  the  t rea tment  you  have  chosen?                                  
I f  yes  why?  
Do you  fee l  be t te r  a f te r  d ia l ys is?    
A re  you  on  the  t ransp lan t  l i s t?                                                                          
In  l ook ing back  wou ld  you  cons ider  a  non -d ia l ys i s  op t ion?                                                                          
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Appendix  C:   
 
Qual i ty o f  l i fe  surve y  
(KDQOL:  SF -36 T M )  
 
P lease  c i r c le  o r  c ross  the  answer  tha t  bes t  su i ts  your  s i tua t ion  
 
1.  How  w ould  descr ibe  your  hea l th?       
 
Exce l len t 1     Ve ry  good 2    Good 3        Fa i r 4       Poo r 5  
 
2.  Compared to  a  year  ago  how  is  your  hea l th  now ?  
 
A  lo t  be t te r 1   S l i gh t l y  be t te r 2   The  same 3   S l i gh t l y  worse 4    A  lo t  
wo rse 5  
 
3.  Does your  hea l th  l imi t  you  in  any w ay in  per forming the  
ac t iv i t ies  l is ted be low ?  
 
 Yes   a  
lo t 1  
Yes  a  
l i t t le 2  
No t  
a t  
a l l 3  
a .  S t renuous  ac t i v i t ies ,  such  as  runn ing  
o r  o the r  spo r ts?  
   
b .  Modera te  ac t i v i t ies ,  such  as  c lean ing ,  
p lay ing  go l f?  
   
c .  M i ld  ac t i v i t ies  such  as  wa lk ing?     
d .  C l imb ing severa l  f l i gh ts  o f  s ta i rs?     
e .  Da i l y  we l l -be ing  ac t i v i t ies  such  as  
ba th ing ,  d ress ing you rse l f?  
   
 
4.  Dur ing the  last  month,  have  you exper ienced any o f  the  
problems l is ted be low  w i th  your  w ork  or  da i ly rout ine  
because of  your  hea l th?  
 
 Yes 1  No 2  
a .  Dec reased amount  o f  t ime spen t  on  work  o r  
ac t i v i t ies  because  o f  you r  phys ica l  hea l th?  
  
b .  W ere  res t r i c ted  in  the  k ind  o f  wo rk  because  o f  you r  
phys ica l  hea l th?  
  
c .  Accomp l ished  less  than  you  wou ld  have  l i ked  
because  o f  phys ica l  l im i ta t ions?  
  
d .  Accomp l ished  less  than  you  wou ld  have  l i ke  
because  o f  emot iona l  p rob lems (such  as  fee l ing 
dep ressed ,  anx ious)?  
  
e .  D id  no t  comp le te  ac t i v i t y  as  ca re fu l l y  as  usua l?    
f .  Does  your  hea l th  p reven t  you  f rom work ing a t  a  job  
you  wou ld  l i ke?  
  
g .  Found tasks  d i f f i cu l t    
145 
 
5.  In  the  las t  month to  w hat  degree  d id  your  hea l th  in ter fere  
w i th  your  socia l  ac t iv i t i es  ( l ike  v is i t ing w i th  fami ly or  
f r iends)?  
 
No t  a t  a l l 5      S l i gh t l y 4      Modera te ly 3     Qu i te  a  b i t 2            
Ex t reme ly 1  
 
6.  How  much pa in  have  you exper ienced in  the  last  month?  
 
None 1       Ve ry l i t t le 2      M i ld 3        Modera te 4     Severe 5       
Ve ry  seve re 6  
 
7.  In  the  las t  month how  much did  pa in ,  i f  any in ter fe re  w i th  
your  normal  rout ine  ( inc luding both  w ork  and home)?  
 
No t  a t  a l l 1     A  l i t t l e  b i t 2        Modera te ly 3        Qu i te  a  b i t 4     
Ex t reme ly 5  
 
8.  How  sat is f ied are  you?  
 
 Ve ry  
d issa t is f i ed 1  
L i t t le  
d issa t is f i ed 2  
L i t t le  
sa t is f ied 3             
Sa t i s f ied 4    
a .  W i th  the  
amoun t  o f  
t ime you  have  
to  spend wi th  
fami l y  and  
f r iends?  
    
b .  W i th  the  
ab i l i t y  to  t ake  
care  o f  you r  
f inanc ia l  
needs?  
    
c .  W i th  you r  
home,  o r  
p lace  where  
you  l i ve?  
    
d .  You r  
ach ievemen t  
o f  you r  
pe rsona l  
goa ls?  
    
e .  You r  chances 
fo r  a  happy 
fu tu re?  
    
f .  You r  l i f e  i n  
gene ra l  






9.  How  much t ime in  the  las t  month  d id  you:  
 
 A l l 1  Mos t 2  Qu ie t  
a  b i t 3  
Some 4  L i t t le 5  None 6  
a .  Fee l  dep ressed        
b .  Fee l  anx ious        
c .  Fee l  ca lm and  
peace fu l  
      
d .  Fee l  f u l l  o f  
ene rgy  
      
e .  Fee l  
downhear ted  and  
b lue  
      
f .  Fee l  happy        
g .  Fee l  i r r i tab le        
h .  Lack  
concen t ra t ion  
      
i .  D id  you  ge t  
a long wi th  
eve ryone  a round 
you  
      
j .  D id  you  ge t  
con fused  
      
 
10 .  P lease mark  area  tha t  is  appl icab le  to  you:  
 
 Comple te l y  
t rue 1  
Mos t l y  
t rue 2  
Don ’ t  
know 3  
Mos t l y  
f a l se 4  
De f in i te l y  
f a l se 5  
a .  I  ge t  i l l  eas ie r  than  
o ther  peop le  
     
b .  I  am as  hea l thy  as  
eve ryone  e lse  
     
c .  I  p red ic t  my hea l th  
to  ge t  wo rse  
     
d .  My k idney  fa i lu re  
in te r fe res  too  much 
wi th  my l i f e  
     
e .  Too  much o f  my 
t ime is  spen t  
dea l ing w i th  my 
k idney d isease  
     
f .  I  am f rus t ra ted  
dea l ing w i th  my 
k idney d isease  
     
g .  I  f ee l  l i ke  a  bu rden  
on  my fami l y   
     
h .  I  am in  con t ro l  o f  
my l i f e  




11 .  In  the  las t  month how  much did  the  fo l low ing a f fect  
you?  
 
 No  
e f fec t 1  
Some 2  Modera te 3  Ve ry  
much 4  
Ex t reme ly 5  
a .  Musc les  pa in       
b .  Ches t  pa in       
c .  Cramps       
d .  I t chy  sk in       
e .  Dry  sk in       
f .  Sho r tness  o f  
b rea th  
     
g .  D izz iness       
h .  Lack  o f  
appe t i te  
     
i .  W ashed ou t  o r  
d ra ined  
     
j .  Numbness in  
hands o r  f ee t   
     
k .  Nausea o r  
upse t  s tomach  
     
l .  P rob lems  wi th  
you r  access :  
Haemod ia lys i s  
( f i s tu la ,  g ra f t ,  
ca the te r )   
     
m .  P rob lems  wi th  
you r  ca the te r :  
Pe r i tonea l  
d ia l ys i s  























12 .  How  much does  k idney d isease bother  you  in  each  o f  
the  areas? 
 
 No  
e f fec t 1  
Some 2  Modera te 3  Ve ry  
much 4  
Ex t reme ly 5  
a .  F lu id  
res t r i c t ion  
     
b .  D ie t  
res t r i c t ion  
     
c .  You r  ab i l i t y  
to  work  
a round  
you r  house  
     
d .  You r  ab i l i t y  
to  t rave l  
     
e .  Be ing  
dependent  
on  doc to rs  
and  
med ica l  
s ta f f  
     
f .  S t ress  o r  
wo r r ies  
caused  by  
k idney 
d isease  
     
g .  T ime  spen t  
on  d ia l ys is  
     
h .  You r  sex  
l i f e  
     
i .  You r  
appearance  
     
 
13 .  On a  sca le  o f  1  –  10 ,  10  be ing excel lent  and 1  be ing  
ter r ib le  how  w ould you best  descr ibe  your  aver age 
s leep ing pa t te rn? ________  
 
14 .  On average how  man y t imes  to  wake  up a t  n ight?  ___                 
 














16 .  Wi th  respect  to  your  d ia lys is :  
 
 Comple te l y  
t rue 1  
Mos t l y  
t rue 2  
Don ’ t  
know 3  
Mos t l y  
f a l se 4  
De f in i te l y  
f a l se 5  
a .  I  am sa t i s f ied  
w i th  my ca re  
     
b .  The  s ta f f  
suppo r t  me  
     
c .  The  s ta f f  
unde rs tand  my 
needs  
     
d .  I t  i s  jus t  as  
much my 
respons ib i l i t y  to  
take  ca re  o f  
myse l f  
     
 






























36 - I tem Hea l th  Survey  was d eve loped  by  Rand as  par t  o f  the  
med ica l  ou tcomes s tudy  
150 
 
Appendix  D:   
 
B iochemica l  and  c l in ica l  assessment  
 
QUALITY OF L IFE OF CHRONIC DI ALYSIS P ATIENTS  
 
Date   
B lood  p ressu re   
W e igh t  (p re )   
W e igh t  (pos t )   
W e igh t  ga in    
S  –  Sod ium  
S  –  Po tass ium  
S  –  Ch lo r ide   
S  -   CO 2   
S  –  Urea   
S  –  Crea t in ine   
S  –  Magnes ium  
S  –  Phosphate   
S  –  A lbum in   
S  -  Ca lc ium ( to ta l )   
Cho les te ro l   
S  –  I ron   
S  –  T rans fe r r in   
S  –  Fer r i t in   
% Satu ra t ion   
Hemog lob in   
Hematocr i t   
Pa ra thyro id  ho rmone   
K t /V   
 
 

















Appendix  E:   
 
Quest ionnai re :  Nephro logy prac t i t ioner  
 
QUALITY OF L IFE OF CHRONIC DI ALYSIS P ATIENTS  
                                                                                              
Researche r :  Chevon  C la rk  
Contac t  number :  076  714  3300  
 
NAME:__________________ _______________________________  
                      Docto rs  /  Nu rses  /  C l in i ca l  techno log is ts   
 
1 .  Do  you  fee l  the  ma jo r i t y  o f  pa t ien ts  commence  ch ron ic  
d ia l ys i s  a f te r  be ing  th rough:  
 
An  acu te  p rogram 1  o r     a  p re -end  s tage  k idney d isease  p rogram 2    
o r      ne i the r 3  
 
 Yes 1  No 2  
2 .  Do  you  fee l  enough  awareness  is  be ing c rea ted  
abou t  end  s tage  k idney  d isease?  
  
3 .  Do  you  fee l  qua l i t y  o f  l i f e  i s  an  impor tan t  f ac to r  to  
cons ide r?  
  
4 .  Do  you  fee l  tha t  the  ma jo r i t y  o f  hea l th  ca re  
p ro fess iona ls  cons ide r  the i r  pa t ien ts  qua l i t y  o f  l i f e ,  
when t rea t ing k idney  fa i lu re  pa t ien ts?  
  
5 .  Do  you  fee l  tha t  the  ma jo r i t y  o f  hea l th  ca re  
p ro fess iona ls  p rov ide  su f f i c ien t  suppo r t  to  pa t ien ts  
to  cope  wi th  the i r  k idney fa i lu re?  
  
6 .  Do  you  th ink  tha t  neph ro logy  p ro fess iona ls  shou ld  
d iscuss  a  non -d ia l ys i s  pa thway wi th  app rop r ia te  
pa t ien ts  who have  end  s tage  k idney d isease  e .g .  
e lde r l y ,  advanced HIV?  
  
7 .  D id  you  d iscuss  a  non -d ia l ys is  pa thway wi th  your  
pa t ien ts?  
  
 
8.  How do  you  th ink  mos t  k idney  fa i lu re  pa t ien ts  ra te  the i r  
ove ra l l  hea l th?  
 
Exce l len t 1       Ve ry  good 2       Good 3       Fa i r 4        Poor 5  
 
9.  Do you  fee l  tha t  the  ma jo r i t y  o f  k idney  fa i lu re  pa t ien ts  
expec t  the i r  hea l th  to  ge t  wo rse?  
 









10 .  How do  you  th ink  mos t  k idney fa i lu re  pa t ien ts  fee l  abou t  
the i r :  
 
 Ve ry  
d issa t is f i ed
1  
M i ld l y  
d issa t is f i ed 2  
M i ld l y  
sa t is f ied 3  
Ve ry  
sa t is f ied 4  
10 .1  Pe rsona l  
appearance  
    
10 .2  Hea l th      
10 .3  L i f es t y le      
10 .4  D ia l ys i s      
 
 
11 .  P lease  ra te  the  fo l l owing  cha l lenges  a f fec t ing  k idney  
fa i lu re  pa t ien ts  w i th  the  e f fec t  you  th ink  they  have  on  the  
k idney fa i lu re  pa t ien ts  f rom 1  to  5 ,  w i th  5  be ing the  la rges t  
e f fec t  and  1  hav ing  no  e f fec t .  
 
 No  
e f fec t  
1  
M ino r  
e f fec t  
2  
Modera te  
e f fec t  3  
Ma jo r  
e f fec t  
4  
Ve ry  
la rge  
e f fec t  5  
11 .1  T ime  on  d ia l ys i s       
11 .2  Ac t i v i t ies  (exe rc i se ,  
wa lk ing,  spo r t s )  
  
 
   
11 .3  Be ing  employed       
11 .4  Ma in ta in ing 
emp loymen t  
     
11 .5  F inanc ia l       
11 .6  Been f lu id  res t r i c ted       
11 .7  Hav ing  d ie ta ry  
res t r i c t ions  
     
11 .8  Be ing  dependent  on  
o thers  
     
11 .9  The  e f fec t  k idney 
fa i lu re  has  on  the  
pa t ien ts  fami l y  
     
11 .10  Spend ing t ime  
wi th  fami l y  and  
f r iends  
     
 
12 .  On  a  sca le  o f  1  to  10 ,  how d i f f i cu l t  do  you  th ink  i t  i s  f o r  a  
pe rson  to  l i ve  w i th  k idney  fa i lu re ,  w i th  10  be ing the  mos t  
d i f f i cu l t?  
                                             
________________________________                                                                                               





13 .  F rom an  educa t iona l  pe rspect i ve  do  you  fee l  the  ma jo r i t y  o f  
k idney fa i lu re  pa t ien ts  a re  knowledgeab le  on :  
 
 Yes 1  No 2  
13 .1  D ie ta ry  res t r ic t ions    
13 .2  F lu id  res t r ic t ion    
13 .3  Anemia    
13 .4  Bone d isease    
13 .5  D ia lys i s  adequacy    
13 .6  Card iovascu la r  management    
13 .7  Tak ing ca re  o f  the i r  access    
13 .8  P resc r ibed  med ica t ion  and  the i r  mode  o f  
ac t ion  
  
13 .9  K idney fa i lu re  comp l i ca t ions  and  the  
managemen t  thereo f  
  
 
 
 
 
